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<110> Glaxo Group 
<12 0> Vaccine 

<130> PG496I 
<160> 28 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1107 
<212> DNA 
<213> HPV 

<400> 1 



atgcaagcta ttgccaagcg achggacgcc tgccaggagc agctgctgga gctgtacgag 60 
gaaaacagca cagacctcca caagcacgtg ctgcactgga agtgcatgcg ccacgagtca 120 
qtgctcctgr. acaaggccaa gcageitgggg ctgtcccaca tcgggatgca ggtcgtgccc 180 
ccgctgaaqq tqagcq« /,e caagggccac aacgctatcg agatgcagat gcacctggag 240 
agcctgctac ^gaccgu-ita cagcatggag ccctggactc tccaggagac gtcctacgaa 3 00 
atgtgycaya ctcctccgaa gcgctgtttc gcaaagcgcg gcaagacagt tgaggtgaaa 360 
ttcgatgggt gcgcaaacaa cacgatggac tacgtggtgt ggaccgatgt ctacgtgcag 420 
gacaatgaca cctgggtgaa ggtacatagt atggtggatg ccaagggcat ctattacacc 4 80 
tgcgggcagt tcaagacgta ctacgtcaac ttcgtcaagg aagccgaaaa gtatggttcc 540 
accaagcact cggacgtqtg ttacgggagt actgtgatct gcagccccgc ctccgtgtcg 600 
tccaccaccc agqaaqtgag cattccggag agcaccacat acaccccggc ccaaacgagc 660 
acgctcgtca qcagcagcac caaggaggac gccgtccaga cgcccccccg gaagagggcc 7 20 
cggggggtcc agcagtetoc ctgcaatgcc ctgtgcgttg ctcacatcgg ccctgtcgat 780 
tctgggaacc acauLctc.it cacgaacaac cacgaccagc accaaaggcg caacaactct 840 
aacagctccg caactccaat agtgcagttc cagggggagt ccaactgcct caagtgtttc 900 
cgctaccgcc tcaacgaccg ccaccgccac ctgttcgact tgatcagttc cacgtggcac 960 
tgggccagca gcaaggcgcc ccacaaacac gctatcgtga cggtgaccta cgactccgag 1020 
gagcagaggc agcagttcct ggacgtcgtg aagattcctc cgacaatcag ccacaagctt 1080 
ggcttcatgt ccctgcacct gctgtga 

<210> 2 
<211> 368 
<212> ?RT 
<213> HPV 

<400> 2 

Met Glu Ala lie Ala Lya -Arg Leu Asp Ala Cys Gin Glu Gin Leu Leu 

1 5 10 15 

Glu Leu Tyr Glu Glu Asn Ser Thr Asp Leu His Lys His Val Leu His 

20 25 30 

Trp Lys Cys Met Arg His Glu Ser Val Leu Leu Tyr Lys Ala Lys Gin 

35 40 45 

Met Glv Leu £er His H-= Gly Met Gin Val Val Pro Pro Leu Lys Val 

50 55 60 

Ser Glu Ala Lys Glv Hie Asn Ala He Glu Met Gin Met His Leu Glu 
65 70 75 80 

Ser Leu Lei. Arg Thr Glu Tyr Ser Met Glu Pro Trp Thr Leu Gin Glu 

65 90 55 

Thr Ser Tvr Glu Met Trp Gin Thr Pro Pro Lys Arg Cys Phe Ala Lys 

100 105 HO 

Arg Gly Lys Thr Val Glu Val Lys Phe Asp Gly Cys Ala Asn Asn Thr 

335 120 125 

Met Asp TW Val Val Trp Thr Asp Val Tyr Val Gin Asp Asn Asp Thr 

130 135 140 

Trp Val Lys Val His Ser Met Val Asp Ala Lys Gly He Tyr Tyr Thr 
145 150 155 160 
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cys Glv Sin Pbe Lys^Jxr Tyr Tyr Val Asn Phe Val Lys Glu AW Glu 

165 170 175 

Lys Tyr Gly Ser Thr Lys His Trp Glu Val Cys Tyr Gly Ser Thr Val 

II- Cys Ser Pro Ala Ser Val Ser Ser Thr Thr Gin Glu Val Ser He 
19 r 3 200 ' 205 

Pro Glu Ser Thr Thr Tyr Thr Pro Ala Gin Thr Ser Thr Leu Val Ser 

210 215 220 

Ser Ser *hr Lys Glu Asp Ala Val Gin Thr Pro Pro Arg Lys Arg Ala 
225 " 230 235 § 240 

Arg Gly Val Gin Gin Ser Pro Cys Asn Ala Leu Cys Val Ala His He 

245 • 250 255 

Gly Pro Val Asp Ser Gly Asn His Asn Leu He Thr Asn Asn His Asp 

260 265 270 

Gin His Gin Arg Arg Asn Asn Ser Asn Ser Ser Ala Thr Pro He Val 

?75 280 285 

Gin Phe Gin Gly Glu Ser Asn Cys Leu Lys Cys Phe Arg Tyr Arg Leu 

290 295 300 

Asn Asp Arg His Arg His Leu Phe Asp Leu He Ser Ser Thr Trp His 
305 310 315 320 

Trp Ala s«r iter Ala Pro His Lys His Ala He Val Thr Val Thr 

3 2 5 330 335 

Tyr Asp Ser Glu Glu Gin Arg Gin Gin Phe Leu Asp Val Val Lys He 

X 340 345 350 

Pro Pro Thr He Ser His Lys Leu Gly Phe Met Ser Leu His Leu Leu 
355 360 365 



<210> 3 
<211> 19£u 
<212> M'i 
<213> HPV 

<400> 3 

atggcagang a^tccggtac tgagaacgaa 
gaagcaatcg ttcagcatcc gactggtacc 
gaag&ttc-g gttacgacac ggttgacttc 
ctggaagcac aggcfcctgtt taaccgccag 
gacctggyag gcaaatatct gggcfcctccg 
gcagtfcgagL ctqaaacctc: cccgcgcctg 
aaggttaaac gtcgtctgtt ccagactcgt 
gaagttgagg ctggcaccgg cacccaggtt 
gacggtcagg aaaaggacac cggccgcgac 
gctccgacta actctgttcg tgaacacgca 
tgcaaagacc tgcgcgcggc tctgctgggc 
attgacctga tccgtecgtt taagtctgac 
ggcttcggca tccaccaetc uatctctgaa 
ctgtacgcgc acatccagtg gctgactaac 
cgcttta£-..«?j taas.crv-iatc tcgttccact 
atcccgga^ . u.cc/.g:.v.«jc:c gatcgaaccg 
tactggcttc gtactyycat ctctaacgct 
atcactcgtc agaccgtcat cgaacacggt 
atggttcagt gggcatacga caacgacatc 
gctcagcgtg gcgacttcga ctccaacgct 
aaatacgtaa aagactgcgc taccatgtgc 
atgtctatca aacagtggat caagcaccgc 
aaaccgatcg ttcag^tcct gcgccatcag 
ttcaagctgt ggctgcacgg -accccgaaa 
gacactgaca agtclc.\ctc ctgtatgtcc 
IzctcacgULa actar.i:uctc ccatttctgg 
ctgctggacg acgcgaccca gccgtgctgg 
ctggacggta acccgatgtc tatcgaccgt 
ccgccgctgc tggtaacttc taacatcgac 
catacccgtg utactaccfcc tactttcccg 
gctgtttacg aactgtccaa caccaactgg 
ctggacatcc aggactctga agatgaagaa 



ggttctggtt gtaccggttg gttcatggtt 60 
cagatctccg atgacgaaga cgaagaagtt 120 
atcgatgact ccaacatcac tcataactct 180 
gaagctgata cccattacgc tactgttcag 240 
tacgtttccc cgatcaacac tatcgcagaa 300 
gacgctatca aactgactcg tcagccgaag 3 60 
gaactgaccg actccggtta cggttatagc 420 
gaaaaacacg gtgtaccgga aaacggcggc 4 80 
atcgagggtg aggaacacac cgaagctgaa 54 0 
ggtactgcgg gtatcctgga actgctgaaa 600 
aaattcaaag aatgcttcgg cctgtctttc 660 
aaaactacct gtctggactg ggttgtagca 720 
gcattccaga aactgatcga gccgctgtct 780 
gcttggggta tggttctgct ggtactgctg 84 0 
gttgctcgta ctctggctac cctgctgaac 900 
ccgaaaatcc agtctggtgt agctgcactg 960 
agcactgtta tcggtgaagc accggaatgg 1020 
ctggcagatt ctcagttcaa actgactgaa 10 80 
tgcgaggaat ctgaaattgc gttcgaatac 114 0 
cgtgctttcc tgaacagcaa catgcaggct 12 00 
cgtcactaca aacacgcgga aatgcgtaaa 1260 
ggttctaaaa tcgaaggtac cggtaactgg 1320 
aacatcgaat tcatcccgtt cctgaccaaa 13 80 
aaaaactgca tcgctatcgt aggtccaccg 1440 
ctgatctctt tcctgggcgg cactgtaatc 1500 
ctgcagccac tggtagacgc gaaagtagct 1560 
atctacatgg atacttacat gcgcaacctg 1620 
aaacacaaag cgctgactct gatcaagtgc 1680 
atcaccaagg aagataaata caagtacctg 174 0 
aacccgttcc cgtttgatcg taacggtaac 1800 
aaatgcttct tcgagcgtct gtcttcctcc 1860 
gatggttcta actctcaggc tttccgttgt ^92 0 
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gttccgggta ctgttgt tactctgtga 

<210> 4 
<211> 645 
<212r> PRT 
<212> HPV 



Met°iU^ As« Ser Gly Thr Glu Asn Glu Gly Ser Gly Cys Thr Gly 

i 5 1° 15 

Trp Phe Met Val Glu Ala lie Val Gin His Pro Thr Gly Thr Gin He 

20 25 30 

Ser Asp Asp Glu Asp Glu Glu Val Glu Asp .Ser Gly Tyr Asp Met Val 

35^ 40 45 

Asp Phe He Asp Asp Ser Asn He Thr His Asn Ser Leu Glu Ala Gin 

5 0 " 55 60 

A3 a Leu Phe Aan Arg Gin Glu Ala Asp Thr His Tyr Ala Thr Val Gin 

65 70 75 

Asp Leu Gly Gly Lys Tvr Leu Gly Ser Pro Tyr Val Ser Pro lie Asn 

85 90 95 . 

Thr He Ala Glu Ala Val Glu Ser Glu He Ser Pro Arg Leu Asp Ala 

100 105 H° 

lie Lvs Leu Thr Arg Gin Pro Lys Lys Val Lys Arg Arg Leu Phe Gin 

115 120 125 

Thr Arg Glu Leu Thr Asp Ser Gly Tyr Gly Tyr Ser Glu Val Glu Ala 

130 135 I 40 

Gly Thr Gly Thr Gin Val Glu Lys His Gly Val Pro Glu Asn Gly Gly 

1^0 1 5 5 
III ,Uv Glu Glu Lys Asp Thr Gly Arg Asp He Glu Gly Glu Glu His 

1«5 HO 175 

Thr Glu Ala C.l.u Ala Pro Thr Asn Ser Val Arg Glu His Ala Gly Thr 

1C0 185 130 

Ala Glv He Leu Glu Leu Leu Lys Cys Lys Asp Leu Arg Ala Ala Leu 

* 195 200. 205 

Leu Gly Lys Phe Lys Glu Cys Phe Gly Leu Ser Phe He Asp Leu lie 

2'xo 215 ' 220 

Arg Pro Phe Lys Ser Asp Lys Thr Thr Cys Leu Asp Trp Val Val Ala 
2 n S 230 235 240 

Gly Phe Gly lie His His Ser He Ser Glu Ala Phe Gin Lys Leu He 

245 250 255 

Glu t»ro Leu Ser Leu Tyr Ala His He Gin Trp Leu Thr Asn Ala Trp 

260 " 265 270 

Gly Met Val Leu Leu Val Leu Leu Arg Phe Lys Val Asn Lys Ser Arg 

275 280 285 

Ser Thr Val Ala Arg Thr Leu Ala Thr Leu Leu Asn He Pro Glu Asn 

250 295 300 

Gin Met Leu He Glu Pro Pro Lys He Gin Ser Gly Val Ala Ala Leu 
305 310 315 320 

Tyr Trp Phe Arg Thr Gly He Ser Asn Ala Ser Thr Val He Gly Glu 
' 325 330 335 

Ala Pro Glu Trp lie Thr Arg Gin Thr Val He Glu His Gly Leu Ala 

340 345 350 

*sp Ser Gin Phe Lvs Leu Thr Glu Met Val Gin Trp Ala Tyr Asp Asn 

355 360 365 

Asp He Cys Glu Glu Ser Glu He Ala Phe Glu Tyr Ala Gin Arg Gly 
* 37O " 375 380 

Asp Phe- Asp r asn Ala Arg Ala Phe Leu Asn Ser Asn Met Gin Ala 
305 390 395 400 

Lvs IV'" Val Lyrf Asp Cys Ala Thr Met Cys Arg His Tyr Lys His Ala 
- * ~ .: 410 415 



405 



Glu Met Arg Lvs Met Ser He Lys Gin Trp He Lys His Arg Gly Ser 

420 425 430 

Lys He Glu Gly Thr Gly Asn Trp Lys Pro He Val Gin Phe Leu Arg 

425 440 445 

His Gin Asn He Glu Phe He Pro Phe Leu Thr Lys Phe Lys Leu Trp 
450 *55 4G0 
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Leu His Gly Thr PrSgFys Lya Asn Cys lie Ala lie Val Oly 



f Pro 

475 480 

Asp Thr Asp cys Ser Tyr Phe Cys Met Ser Leu He ser Phe Leu Gly 

Gly TV val He Ser His Val Asn Ser Ser Ser His Phe Trp Leu Gin 

505 510 



Pro Leu Val A*p Ala lya Val Ala Leu Leu Asp Asp Ala Thr Gin Pro 

■515 520 52j 

Cys Trp lie Tyr Met Asp Thr Tyr Met Arg Asn Leu Leu Asp Gly Asn 

Pro Met ser He Asp Arg Lys His Lys Ala Leu Thr Leu He Lys Cys 
"At: 550 555 

Pro Pro Leu Leu Val Thr Ser Asn lie Asp . lie Thr Lys Glu Asp Lys 

Tyr Lys Tyr Leu His Thr Arg Val Thr Thr Phe Thr Phe Pro Asn Pro 

500 58 5 t>yu 

Phe Pro Phe m* P iwy Asn Gly Asn Ala Val Tyr Glu Leu Ser Asn Thr 



Asn Trp Lys Cys Phe Phe Glu Arg Leu Ser Ser Ser Leu Asp He Gin 
Asp ser Glu Asp Glu Glu III Gly Ser Asn Ser Gin Ala Phe Arg Cys 

625 630 

Val Pro Gly Thr Val Val Arg Thr Leu 

645 



600 



<.210> 5 

<211> 1104 

<212> DNA 

<213> hpv 

<400> 5 



atqqaagcca 1-cgegaag.g gctcgacgoc tgccaggacc agctgctcga gctgtacgag 60 
Sglacagca ttgacatcca taagcacatc atgcactgga agtgcattcg -tggagagc 120 
atgctgttgc acaaggccaa gcagatgggc ctgtcceaca taggccttca ^ggtcccc X 
' tntga, ,-, cgtcagr.gt.o aaagggccat aacgcaatcg agatgcagat gcacctcgag 
tcgctS^a Lc^ ta cggcgtggag ccatggaccc tgcaggacac ctcgtacgaa 300 
atgtggctga ceccaectaa gcgatgcttc gccaaacagg gcaacacagt »»99tgaaa ^60 
Ctcgacggct gtgaggataa cgttatggag tatgtcgtgt ggacgcacat ^atctgcag 420 
gacLcgaca gttgggtgaa ggtgaccagc tccgtggacg cgaagggcat ctactataco 480 
tgtgggcagt ttaaaaccta ctatgtgaac ttcaacaaag aggcccaaaa ^atggc.cc 540 
aocaacca-t qgcagytotg ctatgggagc acggtgattt gctctcccgc cagcgtgtct 600 
agcactgtqc q !|aggtgag cattgccgag ccgaccacgt acaoccctgc coagacgaco 660 
gctccqaccg ?g?cSc?ti tactaccgag gacggcgtga gcgctccacc =aggaagcgt 720 
Icgaggggco caaqcaecaa caacaccctc tgtgtggcga acattcgcag =9tcgacagt 780 
fcIStc, actcaw ggataactat aacaagcaco agaggcgtaa -actgtcac 840 
tctgccgcaa occcoatcgt goagctccag ggagacagca »ttgccttaa ^gottccgc 9 
tatcqcctca acgacaagta caagcacctc tttgagotcg cctcgtcgac gtggcactgg you 
taccg d .„ aaacacc atcqtcactc tcacttactc cagtgaggag 1020 

gcctcacccg aggcacctca caagaacgcc atcgtuat. t-aaaatcaac 1080 

lagagacagc agtttctgaa cagcgtgaag atcccaccga cgatccgtca taaggtcggc 10^ 
ttcatgtcac tgcatctcct gtga 



<?.10> s 
<211> 367 
<212> PRT 
<213> HPV 



Met°Glu Ala He Ala Lys Arg Leu Asp Ala Cys Gin Asp Gin Leu Leu 

1 5 10 ■ 

Glu Leu Tyr Glu Glu Asn Ser He Asp He His Lys His lie Met Hxs 

Trp Lys cys lie Arg Lea Glu Ser Val Leu Leu His Lys Ala Lys Gin 

Met Gly Leu fc*r iVr. He Gly Leu Gin Val Val Pro Pro Leu Thr Val 



50 
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ser Glu Thr Lys Oly^s Asn Ala He Glu Met Gin Met His LW Glu 

Ser Leu Ala Lys The Gin Tyr Gly Val Glu Pro Trp Thr Leu Gin Asp 

Thr ser ,yr Glu ttp Leu Thr Pro Pro Lys Arg Cys Phe Ala Lys 

Qin Gly Asn Thr Val Glu val Lys Phe Asp Gly Cys Glu Asp Asn Val 

12 0 ■ Lz;::> 



Het Glu Tyr Val Val Trp Thr His He Tyr Leu Gin Asp Asn Asp Ser 



Tr p III Lys val Thr ser Ser val As P Ala Lys Gly He Tyr Tyr Thr 

cys Glv Gin Phe Lys Thr Tyr Tyr Val Asn .Phe Asn Lys Glu Ala Gin 

L ys Tyr Gly Ser Th, Asn His Trp Glu val cys Tyr Gly Ser Thr Val 

He cys Ser Pro Ala Ser Val Ser Ser Thr Val Arg Glu Val ser He 

Ala Glu Pro Thr Thr Tyr Thr Pro Ala Gin Thr Thr Ala Pro Thr Val 

ser Ala Cys Thr Th, Glu Asp Gly Val Ser Ala Pro Pro Arg Lys Arg 

SI Arg Gly Pro Ser Thr Asn Asn Thr Leu cys Val Ala Asn lie Arg 

S er val Asp Ser Tur lie Asn Asn lie Val Thr Asp Asn Tyr Asn Lys 

9^0 265 
Bis Gin Arg Arg Asn Asn Cys His Ser Ala Ala Thr Pro He Val Gin 

O rj c 2 8 0 

*eu GUI Gly Asp Ser Asn cys Leu Lys Cys Phe Arg Tyr Arg Leu Asn 
A sp Lys Tyr Lys His Leu Phe Glu Leu Ala Ser Ser Thr Trp His Trp 



R °ia Ser Pro Glu Ala Pro His Lys Asn Ala ile Val Thr Leu Thr Tyr 



Ser Ser Glu Gin Gl.n Arg Gin Gin Phe Leu Asn Ser Val Lys He Pro 



Pro Thr He Arg His Lys Val Gly Fh~e Met Ser Leu His Leu Leu 
35c 360 



345 



<c2lQ> 7 
<211> 2-104 
<212> PITA 
^2ir>> BT?V 



atggaagcca tegegaagag gctcgacgcc tgccaggacc *9Ctgctcga 9=tgtacgag 60 
gagaacacca ttgacatcca taagcacatc atgcactgga ^tgeatteg cctggag 9 
gtgctgctge aoaaggocaa scagatgggc =tgtcccaca taggecttea S9J9 24Q 
cctctgaccg tgtoagagoc aaagggecat aacgeaateg agatg g ^tegtacgaa 300 
t cgctggcga aaacacagta cggcgtggag ccatggaccc ^caggacac JJCBJ^ ^ 

atgtggctga ccccc.U. 9°?^ 9 *"° tatctcgtgt ggaegcacat etatctgeag 420 
ttcgacgyot gtyagyv.tc.r. cgttatggag tatgtcgtgt 99 9 ctact atacc 480 

gacaacgaea gutggytgaa SStgaocagc tccgtggacg cgaagggc^ 54Q 
tgtgggcagt ttaaaaccca otatgtgaac ttcaacaaag 99 cagcgtgtct 600 

accaaccact gggaggtctg ctatgggagc aeggtgattt S^ctcccgc cag g g ^ 
agcaetgtgc gcgaggtgag cattgecgag ^accaogt acacocctgc g g ^ 
gctccgaccg tgtctgcttg tactaccgag 9acggcgtga 9^ooacc gg 3 ^ 
legaggggee caagcaccaa =aacaccctc tgtgtggcga ^attegcag ^ ^ 

accatcaata acategtgae ggataactat ^acaagcacc ^99 9 gtgcttcC go 900 
tctgccgcaa cccccatcgr. gcagctccag 99agacagca ^tgeett g | g6Q 
tatcgectoa acgacc.agta caagcacctc tttgagctcg cctcgccg a 1Q20 
gcctcacc,g -gsc^ctca. caagaacgcc .tegtcactc tcacttactc cagtg gg g 
cagagaoagc aguttctgaf. cagcgtgaag atcccaccga cgatccgtca gg ay ^ 
ttcatgtcac tgcatctcct gtga 
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<210> 8 
<211> 2^1 
<212> PP.T 
<213> HPV 

Met^u Ala lie Ala Lys Arg Leu Asp Ala Cys Gin A S p Gin Leu Leu 
5 10 



Glu Leu Tyr Glu Glu Abu Set He Asp He His Lys His lie Met His 

Trp Lys Cys He Arc Leu Glu Ser Val Leu Leu His Lys Ala Lys Gin 

Met Glv ten S.r ^ Ho Gly Leu Gin Val .Val Pro Pro Leu Thr Val 

55 

ser Glu Thr Lys Gly His Asn Ala He Glu Met Gin Met His Leu Glu 

70 /D 

B5 

100 



Ser Leu Ala Lys Thr Gin Tyr Gly Val Glu Pro Trp Thr Leu Gin Asp 

85 ° 

Thr Ser Tyr Glu Met Trp Leu Thr Pro Pro Lys Arg Cys Phe Ala Lys 

Gin Glv Asn Thr Val Glu Val Lys Phe Asp Gly Cys Glu Asp Asn Val 

"* r5 120 125 

Met Glu wr Vui val Trp Thr His He Tyr Leu Gin Asp Asn Asp Ser 

13 5 140 

T r P Val Lys Val Thr Ser Ser Val Asp Ala Lys Gly He Tyr Tyr Thr 
Cys Glv Gin Phe Lye; Thr Tyr Tyr Val Asn Phe Asn Lys Glu Ala Gin 
Lys Tyr Gly Ser Tar Asn Hi, Trp Glu vll Cys Tyr Gly Ser Thr Val 

T R O 185 . . - - 

He Cys Ser Pro Ala Ser Val Ser Ser Thr val Arg Olu Val Ser He 

Ala Glu. Tit" Uhr Tyr Thr Pro Ala Gin Thr Thr Ala Pro Thr Val 

Ser Ala Cys Thr T»r Glu Asp Gly Val Ser Ala Pro Pro Arg Lye Arg 

23 0 235 
Ma Arg Gly Pro Ser Thr Asn Asn Thr Leu Cys Val Ala Asn He Arg 

Ser Val Asp Ser Tar He Asn Asn lie Val Thr Asp Asn Tyr Asn Lys 

His Gin Arg Arg Asn Asn Cys His III Ala Ala Thr Pro He Val Gin 

Leu Gin Gly Asp Ser Asn Cys Leu Lys Cys Phe Arg Tyr Arg Leu Asn 

2 95 300 
Asp Lys Tyr Lys His Leu Phe Glu Leu Ala Ser Ser Thr Trp His Trp 

210 31!) 

Ill Ser Pro Glu Ala Pro His Lys Asn Ala He Val Thr Leu Thr Tyr 
ser ser Glu Glu g!« Arg Gin Gin Phe Leu Asn Ser Val Lys He Pro 

Pro Thr IU; T>ys Val Gly Phe Met Ser Leu His Leu Leu 

555 360 



<210> 9 
<211> 220C 
<212> DMA 
<213> HPV 



atoaaaLca ttqoo^suq aotggacgco tgccaggagc agctgctgga 9ctgtacgag 60 

ssss: uu,^ ^ ^ w S2 -gg^ »; 

gtgctcccgt acaaggccaa gcagatgggg ctgtcccaca tcggga g ya s b 
Lgctgaagg tgagegaagc -agggccac --gctatcg agatgoagat MM ^ 
aqcctqctgc ggaccgaata ^agcatggag ccctggactc wwyy a Z„^ aa rala& 3-60 
atgtglcala rtccnncgaa gcgctgtttc gcaaagcgcg gcaagacagt tgaggtgaaa^O 
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«— SSS^US 5225 SSK ~ IS 

SS5S SS3S S35SS 2SK £=3 K 
SKS SSK =U=S 5| =355 ™ 

cggggggtcc agcagtctcc ctgcaatgcc "gtgcgttg ^acatcgg 9 a ^ 
tctgggaacc acaatctcat cacgaacaac cacgaccagc accaaaggcg 

S& SSSS SSS2 35= W I 

ccqgccagca r|caao^',W ccacaaacac gctatcgtga cggtgaccta cgattccgag iw 

~ ~s sss « ii i i is 

155 SIS SIS 555 i= ESS ii 

:s «-« ££££ £5S£ i«. 

r.SSS »ss i 

s IS BBSS s=5 ^ i£2 EES S 

= ESI S £ ri s& =ss ss 
SHE ™ sss =ss= i£F == IB 

ccoacg,^ jUc^ugt cggcttcatg tcactgcatc tcctga 



<210> 10 
<211> 735 
<212> PRT 
<213> HPV 

Met°Slu°Ala lie Ala Lys tag Leu Asp Ala Cys Gin Glu Gin Leu Leu 

Glu Leu Tyx Glu Ulu Mn Ser Thr Asp Leu Hie Lys His Val Leu His 

Trp Lys Cys Met Arg His Glu Ser Val Leu Leu Tyr Lys Ala Lys Gin 
35 40 45 

Met Gly Leu Ser His He Qly Met Gin Val Val Pro Pro Leu Lys Val 

ser gL Ua Lys Gly His IL Ma He Glu Met Glu Met Hie Leu Glu 

ler Leu Leu Arg Thr Glu Tyr ser Met Glu Pro Trp Thr Leu Gin Glu 

Thr Ser Tyr Glu Met Trp Gin Thr Pro Pro Lys Arg Cys Phe Ala Lys 

100 105 
Arg Gly Lys Thr Val Glu Val Lys Phe Asp Gly Cys Ala Asn Asn Thr 

115 120 
Met Asf Tvr Val Val Trp Thr Asp Val Tyr Val Gin Asp Asn Asp Thr 

_ 3, 35 140 

Trp Val Lys V*J Hi, Ser Met Val Asp Ala Lys Gly lie Tyr Tyr Thr 

150 155 x 

Cys Gly Glu Phe 1 Thr Tyr Tyr Val Asn Phe Val Lys Glu Ala Glu 



7a 170 



Lys Tyr Gly Ser Thr Lys His Trp Glu Val Cys Tyr Gly Ser Thr Val 

1B0 185 
H. Cys Ser Pro Ala Ser Val Ser Ser Thr Thr Gin Glu Val . Ser He 

icjr 200 20b 

Pro Glu Ser Thr Thr Tyr Thr Pro Ala Gin Thr Ser Thr Leu Val Ser 
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Ser Ser Thr Lys Qi-v^P Ala Val Gin Thr Pro Pro Arg Lys a^Ala 
j£ Ol, Val Cln Gin Ser Pro cys Asn Ala Leu Cys Val Ala His He 
Oly Pro Val Asp Ser «y Asn His Asn Leu He Thr Asn Asn His Asp 
Gin His Gin III Arg Asn Asn Ser Asn Ser Ser Ala Thr Pro He Val 
Gin Phe Ota «Xy Ser Asn Cys Leu Lys Cys Phe Arg Tyr Arg Leu 
A en Asp Are His Ar 9 His III Phe Asp Leu lie Ser Ser Thr Trp His 

■a in J J-3 

Ala Ser Ser Lys Ala Pro His Lys His Ala He Val Thr Val Thr 
Tyr Asp ser Glu III Gin Arg Gin Gin Phe Leu Asp Val Val Lys He 
Pro Pro Thr III Ser His Lys Leu III Phe Met Ser Leu His Leu Leu 
M et G1U S» Ko M, Lys Arg III Asp Ala Cys. Gin Asp Gin Leu Leu 
Glu Leu Tyr Ulu Glu Asn til He Asp He His Lys His He Met His 
Tr P Lys cys lie Arg Leu Glu Ser val Leu Leu Hi, Lys Ala Lys Gin 



Met C-ly Leu Ser His He Gly Leu Gin Val Val Pro Pro Leu Thr Val 

Ser C-iu Thr Lys Gly His Asn Ala He Glu Met Gin Met His Leu Glu 

Ser Leu S L y , Gin Tyr Gly Val Glu Pro Trp Thr Leu Gin Asp 

455 4 60 

Thr ser Tyr Glu Met Trp Leu Thr Pro Pro Lys Arg Cys Phe Ala Lys 



a" Gly Asa Thr Val Glu Val Lys Phe Asp Gly Cys Glu Asp Asn Val 
Met Glu Tyr Val Val Trp Thr His He Tyr Leu Gin Asp Asn Asp Ser 



Trp val Lys Val Thr ser Ser val Asp Ala Lys Gly He Tyr Tyr Thr 
r ys G.!v III Phe Lvn Thr Tyr Tyr Val Asn Phe Asn Lys Glu Ala Gin 
Lys Tyr Gly Ser Thr Asn His Trp Glu Val Cys Tyr Gly Ser Thr Val 

Ser 

555 



550 555 

III cys ser Pro Ala Ser Val Ser Ser Thr Val Arg Glu Val Ser He 
A la Glu Pro Thr Thr Tyr Thr Pro Ala SI Thr Thr Ala Pro Thr val 



585 



Ser Ala Cys Thr Thr Glu Asp Gly Val Ser Ala Pro Pro Arg Lys Arg 

Ala Arg S£ Pro Ser Thr Asn Asn Thr Leu Cys Val Ala Asn He Arg 

Ser Val Asp Ser Thr He Asn Asn He Val Thr Asp Asn Tyr Asn Lys 

His Gin Arg Arg Asn Asn Cys His Ser Ala Ala Thr Pro He Val Gin 

6 5 650 
Leu Gin Gly Asp Ser Asn Cys Leu Lys Cys Phe Arg Tyr Arg Leu Asn 

Asp Lys Tyr Lys His Leu Phe Glu III Ala Ser Ser Thr Trp His Trp 

C ty c~ 680 

Ala Ser Pro Glu Ala Pro His Lys Asn Ala He Val Thr Leu Thr Tyr 

Ser III Glu Glu Gin Arc, Gin Gin Phe Leu Asn Ser Val Lys He Pro 
7X0 715 

III Thr He Arg His Lys val Gly Phe Met Ser Leu His Leu -Leu 

72 5 7 * 0 
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<:210> 11 
<211> 2206 
<212> DMA 
<213> KPV 

<£400:> 11 . r rr^-naaccrcc tqccaggacc agctgctcga gctgtacgag 60 

ss^; • ^ - sss » a ^ g ca ttcg c Wg c ^ 

g 5£w ^W^,* .cagatgggc ctgtcccaca t^scctte. 9^9 -c 
cctctcac-q tgtcagagac aaagggccat aacgcaatc g agat g ca g at g cacctcga g 
ccgctagcga aaacacagta cggcgtggag ccatggaccc tgcaggacac <=tc g tac g aa 300 
at&otga ccccacctaa gcgatgcttc gccaaacagg acaacacagt ^ggtgaag 360 
ttLawqct gtoaggata* cgttatggag tatgtcgtgt ggacgcacat ctatctgcag 420 
fac'ca gttglltgaa ggt g accagc tccgtggacg cgaagggcat ctactatacc 480 
Uggcagt ttcaacaaag = aa jjggo- ^ 

accaaccacu ygg«ggLci.g ccacgggciy^ ^ ^ 3[ ,._ r . ac ccaqacqacc 660 

5SS SKK £333 SSSS SSSS ca? aaU „. 

acoaooogcc ofagcaecaa caacaccctc tgtgtggcga acattcgcag cgtcgaoagt 780 
IZlllllll acaLgtgac gga.aaotat aacaagcacc ^f c ^ ° 

tctgccgcaa cccccatcgt gcagctcca g ggagacagca attgccttaa 9t g cttccgc » w 
catcgcctca acgacaaqta caagcacctc tttgagctcg cctcgtcgac gtgg cactgg 960 

mmmmmw* 

^ ? aron^ngfe agtgctcctg tacaaggcca agcagatggg gctgtcccac 1260 

Sggtcctgcc cccgctgaag gtgagcgaag ccaagggcca caacgc tc 1320 
glgatgcaga tjcacctjg. gagcctgctg cggaccgaat acagcatgga 9"^ g gact 1380 
ctccaggaga cgtcctacga aatgtggcag actcctccga agcgctgttt =9«»^|= 
ggcaagaclg tSg.ggtgaa attcgatggg tgcgcaaaca acacgatgga ct-cgtggtg 1500 
fggaccgatg cctscgtgca ggacaat.ac acc.gggtga agg« tatg^at 
gceaagggea Lctattacac "gcgggcag as gttacgggag tactgtgatc 1680 

lllllllZl SS2S« g^cTcacc ££54- "cattcc.ga gagcaccaoa 1740 
tgcagcccc. . cacgctcgtc agcagcagca cgaaggagga cgcc g tccag 1800 

>c ccggggggtc cagcagtctc -tgcaatgc c« »S0 



cacaccccgg cccat.--ic<p. 
acgccccccc jget^ac»ggc 



ssr.s sses: sssss ^^0. ^ s; o 

caccaaaggc caaoaactc taacagctcc gcaactccaa tagtgcagtt ccagggggag 1980 
tccaactgcc tcaaqtqttt ccgctaccgc ctcaacgacc gccaccgcca c cfcgttcgac 2040 
ttgatcagtt ccacgtcjgca ctgggccagc agcaaggcgc cc« = cgctatcgtg 2100 
acggtgacct acgactocga ggagcagagg cagcagttcc tggacgtcgt gaagattcct 2160 
ccgacaatca gocacaaoot tggcttcat g tccct g cacc tgctga 



<210> 12 

<211> 732 

<212> PRT 

<213> KPV 

<400> 12 



«c Glu Ala lie Ala Lys Arg Leu Asp Ala Cys Gin Asp Gin Leu Leu 

r 10 
Glu Leu Tyr Glu Glu Ann Sex He Asp lie His Lys His lie Met His 

T,-p Lys cys lie A.-cj Leu Glu Ser Val Leu Leu His Lys Ala Lys Gin 

Met Gly Leu Ser Hi« He Gly Leu Gin val Val Pro Pro Leu Thr Val 

55 

Ser Glu Thr Lys Gly His Asn Ala He Glu Met Gin Met His Leu Glu 

Ser Leu Ala Lys Thr Gin Tyr Gly Val Glu Pro Trp Thr Leu Gin Asp 

85 90 
Thr ser Tyr Glu Net Trp Leu Thr Pro Pro Lys Arg Cys Phe Ala Lys 

100 105 
Gin Gly un Thr Vc! Glu Val Lys Phe Asp Gly cys Glu Asp Asn Val 

115 I 20 
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Met Glu Tyr Val val^p Thr His He Tyr Leu Gin Asp Asn aW Ser 

Tro va°i Lys Val Thr Ser Ser Val Asp Ala Lys Oly He Tyr Tyr Thr 

* 150 155 

Cys Gly Gin Phe Thr Tyr Tyr Val Asn Phe Asn Lys Glu Ala Gin 

Lys Tyr Gly Ser TUr Asn His Trp Glu Val Cys Tyr Gly Ser Thr Val 

180 -*-8 5 

lie Cys Ser Pro Ala Ser Val Ser Ser Thr Val Arg Glu Val Ser He 

Ala Glu ?ro Thr Thr Tyr Thr Pro Ala Gin Thr Thr Ala Pro Thr Val 



215 220 



Ser Ala Cys Thr Thr Glu Asp Gly Val Ser. Ala Pro Pro Arg Lys Arg 
i->c= 230 235 

III Arg C-ly Pro !;*„ TUr Asn Asn Thr Leu Cys Val Ala Asn lie Arg 

Ser Val Asp Ser Thr He Aon Asn lie Val Thr Asp Asn Tyr Asn Lys 

His Gin Arg Arg Asn Asn Cys His Ser Ala Ala Thr Pro He Val Gin 

2 80 iob 
L eu Gin Gly Asp Ser Ann Cys Leu Lys Cys Phe Arg Tyr Arg Leu Asn 

300 

Asp Lys Tyr Lys His Leu Phe Glu Leu Ala Ser ser Thr Trp His Trp 

Ma Ser Pro Glu Ala Pro His Lys Asn Ala lie Val Thr Leu Thr Tyr 

330 



Ser Ser Glu Glu Gin Arg Gin Gin Phe Leu Asn Ser Val Lys He Pro 

340 345 
Pro Thr lie Arg His Lys Val Gly Phe Met Ser Leu His Leu Leu Met 

"55 360 3 

Glu Ala He Ala Lys Arg Leu Asp. Ala Cys Gin Glu Gin Leu Leu Glu 



375 



Leu Tyr Glu Glu A,n Ser Thr Asp Leu His Lys His Val Leu His Trp 



tv- Cv- Vu hj\ .t-.t Glu Ser val Leu Leu Tyr Lys Ala Lys Gin Met 

" '' ,. jr. 410- . - 415 

• Gly Leu Ser His He Gly Met Gin Val Val Pro Pro Leu Lys Val Ser 

J _ . a-> c 430 



i-; t) 425 
Glu Ala Lys G3.y Hn n ftan Ala lie Glu Met Gin Met His Leu Glu Ser 
- r 4^0 445 

Leu Leu Arg Thr Ulu Tyr Ser Met Glu Pro Trp Thr Leu Gin Glu Thr 

~" ■! 5 5 460 

ser Tyr Glu Met Txp Gin Thr Pro Pro Lys Arg Cys Phe Ala Lys Arg 

Gly Lys Thr Val Glu Val Lys Phe Asp Gly Cys Ala Asn Asn Thr Met 

Asp Tyr Val Val Trp Thr Asp Val Tyr Val Gin Asp Asn Asp Thr Trp 

500 505 

Val Lys Val His Ser Met Val Asp Ala Lys Gly He Tyr Tyr Thr Cys 

51* 520 525 

Glv Gin Phe Lys Thr Tyr Tyr Val Asn Phe Val Lys Glu Ala Glu Lys 

535 54 0 

Tyr Gly ser Thr Lye His Trp Glu Val Cys Tyr Gly Ser Thr Val He 

cac 5^0 555 - - 

Cys Ser Pro Ala Ser Val Ser Ser Thr Thr Gin Glu Val Ser He Pro 

565 570 
Glu Ser Thr Thr Tyr Thr Pro Ala Gin Thr Ser Thr Leu Val Ser Ser 

580 585 

Ser Thr Lye Glu Asp Ala Val Gin Thr Pro Pro Arg Lys Arg Ala Arg 

Glv Val Gin Gin Ser Pro Cys Asn Ala Leu Cys Val Ala His He Gly 

* fiiO 615 620 

Pro Va.l Asp So: Gly Asn His Asn Leu I le Thr Asn Asn His Asp Gin 

His Gin Arg Arg Asn Asn Ser Asn Ser Ser Ala Thr Pro lie Val Gin 
645 ES0 
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Phe Gin Gly Glu s«vn Cys Leu Lys Cys Phe Arg Tyr Arg iWAsn 
As p Arc Hi, S Hi-- I:-u Phe Asp Leu He Ser Ser Thr Trp His Trp 
Ala Ser til I*. Ala Pro His Lys His Ala He Val Thr Val Thr Tyr 
Asp III Glu Glu Gin Arg Gin Gin Phe Leu Asp Val Val Lys He Pro 



710 



Pro Thr He Ser His Lys Leu Gly Phe Met Ser Leu His Leu Leu 

73 0 ' J 



725 



<:210> 13 

<211> 1950 

<212> DMA 

<213> HPV 

<400> 13 



Itggcagacg attccggtao tgagaacgaa ggttctggtt gtaccggttg 9"catggt t 60 

gaScaatcg ttcagc.t-.cc gactggtacc cagatctccg atgacgaaga ^ «0 

gaagattctg gtcacgacat ggttgacttc atcgatgact ccaacatcac ^aactct ibo 

9 Ct ggaag=ac aggctctgtt taaccgccag gaagctgata cccattacgc tactgttcag 240 

gacctgggcg aca«£ W|ctctccg tacgt R * tcg tcagC cgaag 360 

fagS SJc gtcg c .gtt ccagaftcgl gaactgaccg actccggtta CMtutjjc 420 
gaSttgagg ctggcaccgg cacccaggtt gaaaaacacg gtgtaccgga aaacggcggc 480 

SS=S r/tSS 3SS S3SS 3= ~ 
™S SSS5 =535 == *™ SSK 

Slli 5~ SSE SilK 111 i 1 1 

aJcccggaga aceagabgct gatcgaaccg ccgaaaatcc agtctggtgt agctgcactg 960 
tactgg^tc gtaccqgcat ctctaacgct agcactgtta tcggtgaagc accggaatgg 1020 
atca-tcgtc agaccgttat cgaacacggt ctggcagatt ctcagttcaa ^^gactgaa 1080 
atggttcagt gggcatacga caacgacatc tgcgaggaat ctgaaattgc 9ttcgaatac 1140 
gclcagcgcg glcacttcga ctccaacgct cgtgctttcc tgaacagcaa "tgcaggct 1200 
aaatacgtaa aagactgcgo taccatgtgc cgtcactaca aacacgcgga -tgcgtaaa 1260 
atgcctatca aacagtggat caagcaccgc ggttctaaaa tcgaaggtac cggtaaotgg 1320 

fSSSSt "™ tcgctatcgt agg ccaccg 1440 

gacactglcu ctgtatgtcc ctgatotctt tcctgggcgg -otgtaatc 

cc^-acgtta aeccttccte ccatttctgg ctgcagccac tggtagacgc gaaagtagct 1560 

« ESS S=3 « 15 
3=S5 3K2K SSSS 2=5= S« i» S S 
SSSS =£3= SSS 2ESS ;:s 

gttccgggua ctgttgfctcg Uactctgtga 



<210> 14 
<211> 649 
<212> PRT 
<213> HPV 

<400> 14 



Met Ala Asp As. Ser Gly Thr Glu Asn Glu Gly Ser Gly Cys Thr Gly 

CT 10 ±0 



Tro Phe Met Val Glu Ala He Val Gin His Pro Thr Gly Thr Gin He 
Ser Asp top Glu Asp Glu Glu Val Glu Asp Ser Gly Tyr Asp -Met Val 



Asp Phe lie Asp Asp Ser Asn lie Thr His Asn Ser Leu Glu Ala Gin 
*n 55 60 



50 
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; n Glu Ala Asp Thr His Tyr Ala Thr \*Gln 

pig Leu Gly Gly Lys Tyr Leu Qly Ser Pro Tyr Val Ser Pro lie Asn 



90 



Thr Tie Ala Glu Ala Val Glu Ser Glu He Ser Pro Arg Leu Asp Ala 

TOO 1° 5 110 

lie Lys Leu Thr Arg Gin Fro Lys Lys Val Lys Arg Arg Leu Phe Gin 

115 120 125 

Thr Glu Leu Thr Asp Ser Gly Tyr Gly Tyr Ser Glu Val Glu Ala 

3~30 135 140 

Gly Thr (ily Thx Glu Val Glu Lys His Gly Val- Pro Glu Asn Gly Gly 

i 3i50 155 

As* Gly Gin Glu Lva Asp Thr Gly Arg Asp. lie Glu Gly Glu Glu His 

16S 170 175 

Thr Glu Ala Glu Ala Pro Thr Asn Ser Val Arg Glu His Ala Gly Thr 
180 185 



Ala Gly He Leu Glu Leu Leu Lys Cys Lys Asp Leu Arg Ala Ala Leu 

195 200 205 

Leu Gly Lys Phe Lys Glu Cys Phe Gly Leu Ser Phe lie Asp Leu He 



210 215 220 

Arq Pro Blia Lyw 3ur Asp Lys Thr Thr Cys Leu Asp Trp Val Val Ala 

*>30 235 
Gly Phe Gly lie Hie His Ser lie Ser Glu Ala Phe Gin Lys Leu He 

?A5 250 255 

Glu Pro Leu Ser Leu Tvr Ala His He Gin Trp Leu Thr Asn Ala Trp 

260 ' 265 270 

Gly Met tfal Leu Leu Val Leu Leu Arg Phe Lys Val Asn Lys Ser Arg 

i 75 280 285 

Ser Thr Val Ala Aig Thr Leu Ala Thr Leu Leu Asn He Pro Glu Asn 

290 295 300 

Glu Met Leu U c, Glu Pro Pro Lys He Gin Ser Gly Val Ala Ala Leu 

-05 315 

Tyr Trp Phe Arg Thr Gly He Ser Asn Ala Ser Thr Val He Gly Glu 

Ala Pro Glu Trp lie Thr Arg Gin Thr Val He Glu His Gly Leu Ala 

340 345 ■ - 350 

Asp Ser Gin Phe Lys Leu Thr Glu Met Val Gin Trp Ala Tyr Asp Asn 

355 360 '365 

Asp He Cvs Glu Glu Ser Glu He Ala Phe Glu Tyr Ala Gin Arg Gly 

370 * 375 380 

Asp Phe Asp Ser . .-a Ala Arg Ala Phe Leu Asn Ser Asn Met Gin Ala 
385 390 395 

Lys Tyr Val Lys Asp Cys Ala Thr Met Cys Arg His Tyr Lys Hie Ala 

405 410 415 

Glu Met Arg Lys Met Ser He Lys Gin Trp He Lys His Arg Gly Ser 

^20 425 430 

Lys lie Glu Gly Thr Gly Asn Trp Lys Pro He Val Gin Phe Leu Arg 

435 440 445 

His Glr Asn He Glu tfhe He Pro Phe Leu Thr Lys Phe Lys Leu Trp 

450 455 460 

Leu His G.,y Thr , Lys Lys Asn Cys He Ala He Val Gly Pro Pro 
*6S 470 475 480 

jUp Thr Asp Lvs Ser Tyr Phe Cys Met Ser Leu He Ser Phe Leu Gly 

" " 485 490 495 

Glv Thr Val He Ser His Val Asn Ser Ser Ser His Phe Trp Leu Gin 

500 505 510 

Pro Leu Val Asp Ala Lys Val Ala Leu Leu Asp Asp Ala Thr Gin Pro 

515 520 525 

Cys Trp lie Tyr Met Asp Thr Tyr Met Arg Asn Leu Leu Asp Gly Asn 

530 535 5 40 

pro Met ser He Asp Arg Lys His Lys Ala Leu Thr Leu He Lys Cys 
545 550 555 560 

Pro Pro Leu Leu Val Thr Ser Asn He Asp He Thr Lys Glu -Asp Lys 

565 570 575 

Tyr Lys Tyr Leu His Thr Arg Val Thr Thr Phe Thr Phe Pro Asn Pro 
560 585 590 

12 
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Phe Pro Phe Asp ftr^n Gly Asn Ala Val Tyr Glu Leu Ser K Thr 

60 0 6Ub 
Asn Trp Lys Cys Phe Phe Glu Arg Leu Ser Ser Ser Leu Asp He Gin 

Asp ser Glu Asp Glu Glu Asp Gly Ser Asn Ser fin Ala Phe Arg Cys 

625 G3 ° 635 

Val Pro Gly Thr Val Val Arg Thr Leu 

645 



<210> 15 
<211> 1107 
<212> DNA 
<213> HPV 

<400> 1 



atggaagcta ttgccaagcg actggacgcc tgccaggagc agctgctgga actgtacgag 60 
a-flacaaca C mw«« caaccacgtg ctgcactgga agtgcatgcg ccacgagtca 120 
g*aaac.agc.a c«gacc-cc- c as tcgggatgca ggtcgtgccc 18 0 

StS3i X3££ aa^gctatcg agatgcagat gcacctggag 240 

wcccqctgc ggaccgaaln cagcatggag ccctggactc tccaggagac Stcctacgaa 300 
llttltllll clcctccgaa gcgctgtttc gcaaagcgcg gcaagacagt tgaggtgaaa 360 
ttcgaSt gcgcaaacaa cacgatggac tacgtggtgt ggaccgatgt =tacgtgcag 420 
gacaatolca cctgggtgaa ggtacatagt atggtggatg ccaagggcat ^attacacc 430 
taccaaSaat tcaagacgta ctacgtcaac ttcgtcaagg aagccgaaaa gtatggttcc 540 
™ gggaggtgtg ttacgggagt actgtgatct gcagccccgc ctccgtgtcg 600 

tccaccaccc aggaagtgag cattccggag agcaccacat acaccccggc ccaaacgagc 660 
acgctc^tca gcagclgca! caaggaggac gccgtccaga cgcccccccg «0 
c^ggggtcc !gcagl-.ot.cc ctgcaatgcc ctgtgcgttg ctcacatcgg ccctgtcgat 780 
tctgggaacc acaaLtcat cacgaacaac cacgaccagc accaaaggcg caacaactct 840 
aaclgctccg caactcaaat agtgcagttc cagggggagt ccaactgcct caagtgtttu 900 
cgctaccgcc Ucaacgaccg ccaccgccac ctgttcgact tgatcagttc cacgtggeac 960 
tSccaoca gcaaggogcc ccacaaacac gctatcgtga cggtgaccta cgactccgag 1020 
gagcagaggc IgcagttLt ggacgtcgtg aagattcctc cgacaatcag ccacaagctt 1080 
ggcrtcatg- ccccgcoccr. gctgcga 

<210> 16 
<211> 368 
<212> PUT 
<21J> HPV 

Het°Glu 6 ft ia lie Ala Lys Arg Leu Asp Ala Cys Gin Glu Gin Leu Leu 

Glu Leu Tyr Glu Glu Asn Ser Thr Asp Leu His Lys His val Leu His 

Trp Lvs Cys Met Arg His Glu Ser Val Leu Leu Tyr Lys Ala Lys Gin 

-5 * 40 45 

Met Gly Leu Ser .lis He Gly Met Gin Val Val Pro Pro Leu Lys Val 



Ser Glu Ala Lys Gly His Asa Ala He Glu Met Gin Met His Leu Glu 
65 70 75 



50 55 60 

Glv 

Ser Leu Leu Arq Thr Glu Tyr Ser Met Gin Pro Trp Thr Leu Gin Glu 

Thr Ser Tyr Glu Met Trp Gin Thr Pro Pro Lys Arg Cys Phe Ala Lys 

100 105 
Arq Gly Lys Thr val Glu Val Lys Phe Asp Gly Cys Ala Asn Asn Thr 

' lis 120 1 

Met Asp Vyr Vcl vul Trp Thr Asp Val Tyr Val Gin Asp Asn Asp Thr 

Trp vll Lys Val Hi, Ser Met Val Asp Ala Lys Gly He Tyr Tyr Thr 
145 150 155 



lyl Gly Gin Phe Lys Thr Tyr Tyr Val Asn Phe Val Lys Glu -Ala Glu 
165 

Ser Thr Lys His Trp Glu 
180 X85 



Lys Tyr Gly Ser Thr Lys His Trp Glu Val Cys Tyr Gly Ser Thr Val 
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lie Cvs Ser Pro- AKS^r Val Ser Ser Thr Thr Gin Glu Val sW He 

• n95 200 205 

Pro Glu Ser Thr Thr Tyr Thr Pro Ala Gin Thr Ser Thr Leu Val Ser 

2 io 'I s 220 

=er Ser Thr Lys B3u Asp Ala Val Gin Thr Pro Pro Arg Lys Arg Ala 

225 ' 230 235 

a-g Gly Val Gin Gin Ser Pro Cys Asn Ala Leu Cys Val Ala His He 

250 255 
GlY Pro Val Asp ILt Gly Asn His Asn Leu lie Thr Asn Asn His Asp 

260 265 270 

Gin His Gin Arg Arg Asn Asn Ser Asn Ser Ser Ala Thr Pro He Val 

o 15 280 285 

Gin Phe Gin Glv Glu Ser Asn Cys Leu Lys Cys Phe Arg Tyr Arg Leu 

290 ' 295 300 

Asn Asp Arg His Arg His Leu Phe Asp Leu lie Ser Ser Thr Tr P Hrs 

Tr P Ala ser Ser Ly, 111 Pro His Lys His Ala He Val Thr Val Thr 

• 3 > b 330 335 

Tvr asp ser Glu Glu Gin Arg Gin Gin Phe Leu Asp Val Val Lys He 

340 345 350 

Pro Pro Thr He Ser His Lys Leu Gly Phe Met Ser Leu His Leu Leu 
355 360 365 



<210> 17 

^211> 4154 

<212> DMA 

<213r> HPV 



atggcagacg attccggtac tgagaacgaa ggttctggtt gtaccggttg gttcatggtt 60 
SScaatci ttcagcatcc gaccggtacc cagatctccg atgacgaaga cgaagaagtt 120 
oaagatcctg gttacgaoat ggttgacttc atcgatgact ccaacatcac tcataaotcc 180 
ctggaagcac Iggctctgtt taaccgccag gaagctgata cccattacgc tactgttcag 240 
gacccgggag gcLatatct gggctcbocg tacgtttcco cgatcaacac tatcgcagaa 300 
Icagtrlag? ctgaaatctc cccgcgcctg gacgctatca aactgactcg "agccgaag 360 
aaggttanac gtcqtctgCt. ccagactcgt gaactgaccg actccggtta cggttatagc 420 
galgttgagg ctgyca^gg oaeccaggtt gaaaaacacg gtgtaocgga aaacggcggc 480 
gacggccagg aaaaggacac cggccgcgac afccgagggtg aggaacacac cgaagctgaa 540 
Ictccgacta actctgctcg tgaacacgca ggtactgcgg gtatcotgga actgctgaaa 600 
tgcaaagacc tgcgogcggc tctgctgggc aaattcaaag aatgcttcgg cctgtctttc 660 
attgacctga tccgtccgtt taagtctgac aaaactacct gtctggactg ggttgtagca 720 
ggotbcggca tccaccactc tatctctgaa gcattccaga aactgatcga gccgctgcct 780 
elgtacgcgc acatccagtg gutgaotaac gcttggggta tggttotgct agtactgctg 840 
cgctttaaag taaocnaatc tcgtuccact gttgctcgta ctctggctac cctgctgaac 900 
atcccggaga accagaugut gatcgaaccg cogaaaatcc agtctggtgt agctgcactg 960 
tactggttvc ytacv^vat ctctaaogct agcactgtta tcggtgaagc accggaatgg 1020 
ccy:, ayaocgutaU egaacaeggt ctggcagatt ctcagttcaa actgactgaa 1080 
atggttcagu gggcataega caacgacatc tgcgaggaat ctgaaattgc 9ttcgaatac 1140 
getcagegtg gegacttega etccaaogot cgtgctttcc tgaacagcaa catgeagget 1200 
aaatacgtaa aagactgege taccatgtgc cgtcactaca aacacgegga -tgcgtaaa 1260 
aVctatca aacagtggat caagcaccgc ggttctaaaa tcgaaggtac eggtaactgg 1320 
aaaccqatcg ttcagttoct gcgccatcag aacatcgaat tcatcccgtt cctgaccaaa 1380 
treaagctge ggctgeaegg LLccgaaa aaaaactgea tegctategt 
gacaccoaca agtcttactt ctgtatgtcc ctgatotctt tectgggegg cactgtaatc 1500 
?ctcacgtta actcttoctc ccatttctgg ctgcagccao tggtagaege gaaagtagct 1560 
ctgctgyuoc, acg^ucc. gccgtgctgg atctacatgg atactcacat SJcgcaacctg 1620 
ctggalggca a c^ S ^gco tatcgaccgt aaacacaaag cgotgactot gatcaagtgc 1680 
cclccgctgc tggcaacttc taacatcgac atcaccaagg aagataaata caagtaoctg 1740 
catacccg^g tcactacctt taccttcccg aacccgttcc cgtttgatcg taaeggtaac 1800 
gctgtttlcg aactgtccaa cactaactgg aaatgettet tegagegtet Stcttcctcc i860 
ctggacatcc aggactctga agatgaagaa gatggttcta actctcaggc tttccgttgt 1920 
ottcegggta ctgctgUhcg tacf.ctgatg gaagctattg ocaagegact ggacgcctgc 1980 
faggaglagc tgcCggagct gtacgaggaa aacagcacag acctocacaa 9cacgtgctg 2040 
cactegaagt qcatgegcoa cgagtcagtg ctcctgtaca aggecaagea aatggggctg 2100 
tcccacatcg ggatgcaggt cgtgcccccg ctgaaggtga gcgaagccaa gggccacaac 2.160 

14 
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gctatcgaga tgcagatg^cotggagagc ctgctgcgga ccgaatacag «]«*3«« 2220 
tggacfcctcc aggaya^tc etacgaaatg tggcagactc ctccgaagcg ^gtttcgca 2280 
aagcgcggca agacagctga ggtgaaatte gatgggtgog caaacaacac gatggactac 2340 
gtggtgtgga clgatgtctn cgtgcaggac aatgacacct gggtgaaggt ^tagtatg 2400 
gcgfacgcca agggcateta ttacacctgc gggcagttca agacgtacta c tcaa c 2460 
LcaaggW- .•cg^u.a-jta tggttccacc aagcactggg aggtgtgtta cgggagtact 2520 
^gatrfv. 3 cn C ., K tu oqtgtcgtcc accacccagg aagtgagcat tccggagaga 2580 
ccacata'ca, cccggcccau acgagcacgc tcgtcagcag cagcaccaag J^acgccg 2 40 
tccagacgcc cccccggaag agggcccggg gggtccagca gtctccctgc «tgccetgt 2700 
gcgttgcCca catcggccct gtcgattctg ggaaccacaa tctcatcacg ««£«°9 2150 
accagcacca aaggcgcaac aactctaaca gctccgcaac tccaatagtg eagttccagg 2820 
gggagtccaa ctgccucaag tgtttccgct accgcctcaa cgaccgccac «sccacctgt 2880 
tcgacttgat cagttccacg tggcactggg ccagoagcaa ggcgccccac aaaoacgcta 2940 
tcgtgacggu gacctacgao tecgaggagc agaggcagca gttcctggac gtcgtgaaga 3000 
ttcctccgL LtcagcLe angcttggct tcatgtccct gcacctgctg atggaagcca 3060 
tcqcqaaLg a ctC9««ycc tgccaggacc agctgctcga gctgtacgag 9^^cagca 3120 
ttgacateoa eaagct.cr.tc atgcactgga agtgcattcg cctggagagc gtgctgtcgc 3180 
acaagcccaa gcagatgggc ctgtcccaca taggccttca ggtggtcccc -tctgaccg 3240 
cgtcagagac aaagggooab aacgcaatcg agatgcagat gcacctcgag tcgctggcga 3300 
aaacacagta cggcgtggag ccatggaccc tgcaggacac ctcgtacgaa atgtggctga 3360 
ccccacctaa gogatgcttc gccaaacagg gcaacacagt ggaggtgaag ttegacggct 3420 
gtgaggataa cgttatggag tatgtcgtgt ggaogcacat ctatctgcag gacaacgaca 3480 
gtlgggtgaa ggtgaeSagS tccgtggacg cgaagggcat ctactatacc tgtgggcagt 3540 
ttaaaaccta ctatgcgaac ttcaacaaag aggcccaaaa gtatggctcc accaaccac 3600 
gggaggtctg ctatgggagc acggtgattt gctctcccgc cagcgtgtct agcactgtgc 3660 
gcgaggtgw cattc.csmig ccgaccacgt acacccctgc ccagacgacc gctccgaccg 3720 
IglcSctcg tactacjZag gacggcgtga gcgctccacc caggaagcgt a^gaggggcc 3780 
cLgc3cr.na c.acaceeto tgtgtggcga acattcgcag cgtcgacagt accatcaata 3840 
acatcgtgac ggataactat aacaagcacc agaggcgtaa caactgtcac tctgccgcaa 3900 
cccccatcgt gcacccccag cgagacagca attgcctbaa gtgcttccgc tatcgcctca 3 960 
caaata LaecaaetG tttgagctcg . cctcgtcgac gtggcactgg gcctcacccg 4020 
agocacctca caaiaacgcc atcgtcactc tcacttactc cagtgaggag ^gagaoago 4080 
ag «tccgaa cagcgtgaag atoccaccga cgatccgtca taaggtcggc ttcatgtcac 4140 
tgcatctccc gtga 

<21C> 18 
<211> 1384 
<212> PRT 
<213> HPV 

^er°A3.a 8 Rsp Asp 8er Gly Thr Glu Asn Glu Gly Ser Gly Cys Thr Gly 

1 2 1° 15 

Trp Phe Met Val Glu Ala He Val Gin His Pro Thr Gly Thr Gin He 

20 25 30 

Ser Asp Aup Glu ;..,p Glu Glu Val Glu Asp Ser Gly Tyr Asp Met Val 

40 45 
Asp Phe lie Asp Asp Ser Asn lie Thr His Asn Ser Leu Glu Ala Gin 

SO 55 60 

Ala Leu Phe Asn. Arg Gin Glu Ala Asp Thr His Tyr Ala Thr Val Gin 

Asp Leu Gly Gly Lys Tyr Leu Gly Ser Pro Tyr Val Ser Pro lie Asn 

3B 90 95 

Thr lie Ma Glu AJ': Val Glu Ser Glu He ser Pro Arg Leu Asp Ala 

jCO 105 110 

lie Lys l,au Thr ~cg Gin Pro Lys Lys Val Lys Arg Arg Leu Phe Gin 

115 120 125 

Thr Arg Glu Leu Thr Asp Ser Gly Tyr Gly Tyr Ser Glu Val Glu Ala 

130 135 140 

Glv Thr Gly Thr Gin Val Glu Lys His Gly Val Pro Glu Asn Gly Gly 
145 ' 150 155 160 

Asp Gly Gin Glu Lys Asp Thr Gly Arg Asp He Glu Gly Glu Glu His 

165 l" 70 175 u 

Thr Glu Ala Glu Ala Pro Thr Asn Ser Val Arg Glu His Ala Gly Thr 

180 IBS 19° 

Ala Gly tie Leu Glu Leu Leu Lys Cys Lys Asp Leu Arg Ala Ala Lau 
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15,5 200 205 

Leu Glv Lys Piie Lys Glu Cys Phe Gly Leu Ser Phe lie Asp Leu lie 

210 * 215 220 

Arg Pro Phe Lys Ser Asp Lys Thr Thr Cys Leu Asp Trp Val Val Ala 
2*5 ^30 235 240 

Glv Phe Gly He His His Ser He Ser Glu Ala Phe Gin Lys Leu lie 

245 250 255 

Glu Pro Leu Ser Leu Tyr Ala His He Gin Trp Leu Thr Asn Ala Trp 

260 265 270 

Gly Met Val Leu Leu Val Leu Leu Arg Phe Lys Val Asn Lys Ser Arg 

275 280 285 

Ser Thr Val Ala Arg Thr Leu Ala Thr Leu Leu Asn He Pro Glu Asn 

990 295 300 

Gin Met Leu Tie G..u 1>l-q Pro Lys He Gin Ser Gly Val Ala Ala Leu 
305 " 310 315 320 

<ryr Trp Phe Arg Thr Gly Tie Ser Asn Ala Ser Thr Val He Gly Glu 

325 330 335 

Ala Pro Glu Trp lie Thr Arg Gin Thr Val He Glu His Gly Leu Ala 
3*0 345 350 

Ser Gin Phe Lys Leu Thr Glu Met Val Gin Trp Ala Tyr Asp Asn 
355 360 365 

Asp He Cvs Glu Glu Ser Glu He Ala Phe Glu Tyr Ala Gin Arg Gly 

370 " 375 380 

pejp phe h5p Ser >-.*n Ala Arg Ala Phe Leu Asn Ser Asn Met Gin Ala 
335 ' 330 395 400 

Lys Tyr val Lys asp Cys Ala Thr Met Cys Arg His Tyr Lys His Ala 

405 410 415 

Glu I*er Arg Lys Met Ser He Lys Gin Trp He Lys His Arg Gly Ser 

4 t. 0 425 430 

Lys He Glu Gly Thr Gly Asn Trp Lys Pro He Val Gin Phe Leu Arg 

A3S 440 445 

His Gin Asn He Glu Vhe lie Pro Phe Leu- Thr Lys Phe Lys Leu Trp 

450 -155 460 

Leu His 3ly Tl- Pr. Lys Lys Asn Cys He Ala He Val Gly Pro Pro 
465 '170 475 480 

Asp Thr Asp Lvs 3*r Tyr Phe Cys Met Ser Leu lie Ser Phe Leu Gly 

485 490 495 

Gly Thr Val He Ser ills Val Asn Ser Ser Ser His- Phe Trp Leu Gin 

bOO 505 510 

Pro Leu Val Aso Ala Lys Val Ala Leu Leu Asp Asp Ala Thr Gin Pro 

515 * 520 525 

Cvs Trp Tie Tyr Met Asp Thr Tyr Met Arg Asn Leu Leu Asp Gly Asn 

530 535 540 

Pro Met Ser He Asn Arg Lys His Lys Ala Leu Thr Leu He Lys Cys 
545 * 550^ 555 560 

Pro Pro Leu Leu Val Thr Ser Asn He Asp He Thr Lys Glu Asp Lys 

565 570 575 

Tvr Lys Tyr Leu His Thr Arg Val Thr Thr Phe Thr Phe Pro Asn Pro 

580 585 590 

Phe Pro Phe Ar,p Arc Asn Gly Asn Ala Val Tyr Glu Leu Ser Asn Thr 

595 " 600 605 

Asn Trp Lys Cvs Phe Phe Glu Arg Leu Ser Ser Ser Leu Asp He Gin 

610 515 620 

A-p Ser Glu Aso Glu Glu Asp Gly Ser Asn Ser Gin Ala Phe Arg Cys 
625 ' 630 "5 640 

Val Pro Glv Thr Val Val Arg Thr Leu Met Glu Ala He Ala Lys Arg 

6*5 650 655 

Leu Asp Ala Cvs Gin Glu Gin Leu Leu Glu Leu Tyr Glu Glu Asn Ser 

560 665 670 

Thv Asp Leu His Lys His Val Leu His Trp Lys Cys Met Arg His Glu 
675 680 685 

Ser val Leu Leu T-a- Lys Ala Lys Gin Met Gly Leu Ser His He Gly 

iS9C 695 700 

Met Gin Val Val ;.-VO Pro Leu Lys Val Ser Glu Ala Lys Gly His Asn 

705 '710 715 720 

Ala He Glu Met Gin Met His Leu Glu Ser Leu Leu Arg Thr Glu Tyr 
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730 775 

Ser Men Glu Pro Trp Thr Leu Gin Glu Thr Ser Tyr Glu Mec Trp Gin 

740 745 750 

Thr Pro Pro Lys Ary Cys Phe Ala Lys Arg Gly Lys Thr Val Glu Val 

755 760 765 

Lys Phe Asn Gly Cys Ala Asn Ken Thr Met Asp Tyr Val Val Trp Thr 

770 775 780 

A«=p Val Tyr Val Gin Asp Asn Asp Thr Trp Val Lys Val His Ser Met 
735 " 790 795 800 

Val Asp Ala Lys Gly He Tyr Tyr Thr Cys Gly Gin Phe Lys Thr Tyr 

805 810 815 

Tyr Val Asn Phe Vr' Lys Glu Ala Glu Lys Tyr Gly Ser Thr Lys His 

bs.Q 825 830 

Trp Glu Val Cys Tvr Gly Ser Thr Val He Cys Ser Pro Ala Ser Val 

835 840 845 

Ser Ser Thr Thr Gin Glu Val Ser He Pro Glu Ser Thr Thr Tyr Thr 

850 855 860 

Pro Ala Gin Thr aer TShv Leu Val Ser Ser Ser Thr Lys Glu Asp Ala 
8 65 870 875 380 

Val Gin Thr Pro Pre Arg Lys Arg Ala Arg Gly Val Gin Gin Ser Pro 

GCS 890 895 

Cvs Asn nJit Leu; - : Val Ala His He Gly Pro Val Asp Ser Gly Asn 

i-QO 905 910 

His Asn Leu He Thr Asn Asn His Asp Gin His Gin Arg Arg Asn Asn 

915 920 925 

Ser Asn Ser Ser Ala Thr Pro He Val Gin Phe Gin Gly Glu Ser Asn 

930 935 940 

Cys Leu Lvs Cys Phe Arg Tyr Arg Leu Asn Asp Arg His Arg His Leu 
945 950 955 960 

Phe Asp Leu lie Ser Ser Thr Trp His Trp Ala Ser Ser Lys Ala Pro 

9GS 970 975 

His Lys His Ala Jl.; Val Thr Val Thr Tyr Asp Ser Glu Glu Gin Arg 

y S0 985 990 

Gin Gin Phe Leu Asp Val Val Lys He Pro Pro Thr He Ser His Lys 

995 1000 1005 

Leu Gly Phe Met Ser Leu His Leu Leu Met Glu Ala He Ala Lys Arg 

1010 1015 1020 

Leu Asp Ala Cys Gin Asd Gin Leu Leu Glu Leu Tyr Glu Glu Asn Ser 
1025 1030 1035 1040 

lie Asp He His Lvs His He Met His Trp Lys Cys He Arg Leu Glu 

jni.n 1050 1055 

Ser Val uc« Leu Aii: Lys Ala Lys Gin Met Gly Leu Ser His He Gly 

1060 1065 1070 

Leu Gin Val Val Pro Pro Leu Thr Val Ser Glu Thr Lys Gly Hie Asn 

1075 1080 1085 

Ala He Glu Met Gin Met His Leu Glu Ser Leu Ala Lys Thr Gin Tyr 

1090 1095 1100 

Gly Va'i Glu Pro Trp Thr Leu Gin Asp Thr Ser Tyr Glu Met Trp Leu 
1105 ' 1110 H15 H20 

Thr Pro Pro Lys Arg Cys Phe Ala Lys Gin Gly Asn Thr Val Glu Val 

11545 ' H30 H35 

Lys Phe Asp Gly Cyn Glu Asp Asn Val Met Glu Tyr Val Val Trp Thr 

1140 H45 H50 

His He Tyr Leu Gin Asp Asn Asp Ser Trp Val Lys Val Thr Ser Ser 

1155 H60 H65 

Val Asp Ala Lys Gly He Tyr Tyr Thr Cys Gly Gin Phe Lys Thr Tyr 

1170 H75 1180 

Tyr Val Asn Phe Asn Lys Glu Ala Gin Lys Tyr Gly Ser Thr Asn His 
11.85 1190 H95 1200 

Trp Glu Val Cys lyr Gly Ser Thr Val lie Cys Ser Pro Ala Ser Val 

12 05 1210 1215 

Ser Ser 'inx Val fir., Gin Val Ser He Ala Glu Pro Thr Thr Tyr Thr 

1220 1225 1230 

Pro Ala Gin Thr Thr Ala Pro Thr Val Ser Ala Cys Thr Thr Glu Asp 

1235 1240 1245 

Gly Val Ser Ala Pro Pro Arg Lys Arg Ala Arg Gly Pro Ser Thr Asn 
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r>so 1255 1260 

Aon Thr Leu Cyr, Veil Ala tan He Arg Ser Val Asp Ser Thr lie Asn 
1265 l^ 70 1275 

Asn He Val Thr Asp Asa Tyr Asn Lys His Gin Arg Arg Asn Asn Cys 

3 9.85 1290 1295 

His -Ser Ala Ala Thr Pro He Val Gin Leu Gin Gly Asp Ser Asn Cys 

1300 1305 1310 

Leu Lys Cys Phe Arg Tyr Arg Leu Asn Asp Lys Tyr Lys His Leu Phe 

3315 1320 I 325 

Glu Leu Ala Ser SM Thr Trp His Trp Ala Ser Pro Glu Ala Pro His 

1-510 1335 1340 

Lys Asn Ala He Val Thr Leu Thr Tyr ser Ser Glu Glu Gin Arg Gin 

•2 n 350 1355 1360 

Gln%he Leu Asn Ser Val Lys He Pro Pro Thr He Arg His Lys Val 

1365 1370 1375 

Gly Phe Met Ser Leu His Leu Leu 
13 80 



<210> 19 
<211> 4155 
<?.12> DMA 
<213> HPV 

c400> 19 



atggaagcta ttgccaagcg actggacgcc tgecaggage agctgctgga gctgtacgag 60 
gasaacagca cagaccr.eo* caagcaegtg ctgcactgga agtgcatgcg ccacgagtca 120 
grgcccctgc acaaggecaa gcagatgggg ctgtcccaca tegggatgea ggtcgtgccc 180 
cegctgaagg tgagcgaag,: caagggccac aacgetateg agatgeagat gcacceggag 240 
agf-etyubuo uawc«wci cagcatggag ccctggactc tccaggagac gtcctacgaa oOO 
acatgg=4 3 a rtcetciegoa gcgctgtttc geaaagegeg gcaagacagt tgaggtgaaa 360 
ttSgatqqgc gcgcaaacaa cacgatggac tacgcggtgt ggaccgatgt ctacgtgcag 420 
gacaatgaca cc^gggtgaa ggtacatagt atggtggatg ccaagggcat ct.ttacacc 480 
tgcgggcagt teaagaegta ctacgtcaac tCcgtcaagg aagccgaaaa gtatggttcc 540 
accaagcact gggaggtgtg ttacgggagt actgtgatct gcagccccgc ^ccgtgtcg 600 
tccaccaccc aggaagtgag cattceggag agcaccacat apaccccggc ccaaacgagc 660 
acgctcgtca gcagcagcac caaggaggac gccgtccaga cgcccccccg gaagagggee 720 
cgggcqgtcc- agcagtctcc ctgcaatgcc ctgtgcgttg ctcacatcgg ccctgtcgat 780 
totgggaacc acaatctcafc cacgaacaac cacgaccagc accaaaggcg eaacaactct 840 
aacagcfcccg oaacteuoat agtgcagtto cagggggagt ccaactgcct caagtgtttc 900 
cgctaccgcc ccaacgaccg cc.accgccac ctgttcgact tgatcagttc cacgtggcac 960 
tgggecagea gcaagQcgcc ccacaaacac gctatcgtga eggtgaccta cgactccgag 1020 
gllcagaggc agcagttcct ggacgtcgtg aagattcctc cgacaatcag ==acaagctt 1080 
ggcttcatgt ccctgcacct gctgatggca gacgattccg gtactgagaa cgaaggttct 1140 
ggttgtaccg gttggttcat ggttgaagca ategttcage atccgactgg tacccagato 1200 
tccgatgacg aaqacqaaga agttgaagac tctggttacg acatggttga cttcatcgat 1260 
gactccaacS tcactcataa ctctctggaa gcacaggctc tgtttaaccg ccaggaagct 1320 
gatacccact aegctictgt fccaggacctg ggaggcaaat atctgggctc teegtaegtt 1380 
tccccgatca aanet >s.v t o agaagcagtt gagtctgaaa tctccccgcg cctggacgct 1440 
atcaaaefcqa cccrjr.or.gce gaagaaggtt aaacgtcgtc tgttccagac tcgtgaactg 1500 
accgactccg gttkcggtta tagegaagtt gaggctggca ccggcaccca ggttgaaaaa 1560 
caeggugtae eggaaaaegg eggegaeggt caggaaaagg acaccggccg cgacatcgag 1620 
ggtgaggaac acaccgaagc tgaagctccg actaactctg ttcgtgaaca cgcaggtact 1680 
gegggtatec tqqaactget gaaatgcaaa gacctgcgcg cggctctgct gggcaaattc 1740 
Lagaatqct tcggecfcgtc cttcattgac ctgatccgtc cgtttaagtc tgacaaaact 1600 
acctgtctgg actgggttgt agcaggcttc ggcatccacc actctatctc tgaagcattc 1860 
cagaaactga tcgagccgel- gtctctgtac gcgcacatcc agtggctgac taacgcttgg 1920 
ggtatogCtc fcgcr.ggfcact getgegcttt aaagtaaaca aatctcgttc cactgttgct 1980 
cgtactcugg clasHlgct gaacatcccg gagaaccaga tgetgatega accgccgaaa 2040 
atocagtctq gtgtagobgc actgtactgg tttcgtactg gcatctctaa =9Ctagcact 2100 
qttatcggtq aagcaocgga aeggatcact cgtcagaccg ttatcgaaca eggtctggea 2160 
gactctcagt tcaaactgac tgaaatggtt cagtgggcat acgacaacga oatctgegag 2220 
gaatctgaaa btgcgttcga ataegctcag cgtggcgact tcgactccaa ogetegtget 2280 
ttcctgLca gcaacaugca ggctaaatac gtaaaagact gcgctaccat Stgccgtcac 2340 
uacaaicacg eggaaatgeg taaaatgtct atcaaacagt ggatcaagca ccgcggttct 24 00 
aaaatcgaag geaceggtaa ctggaaaccg atcgttcagt tcctgcgcca tcagaacatc 3 460 
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aaattcatcc cgttccLgW caaattcaag ctgtggctgc acggtacccc gdWaaaaac 2520 
t^atcgcta tlgtaggl^ accggacact gacaagtctt acttctgtat ^ccotgatc 2580 
tctctcccgg gcggcactgt aatctctcac gttaactctt cctcccattt c t99ctgcag 2640 
ccactggtlg acgcgaaagt agctotgctg gacgacgcga cccagccgtg <=tggatctac 2700 
atggaiactt aeatgcgcaa cctgctggac ggtaaoccga tgtctatcga ^gtaaacac 2760 
aaagVxjccoa ctctgatcaa gtgeccgccg ctgctggtaa ctCctaacat ^acatcacc 2820 
aaggal^a aatacaagta cctgcatacc cgtgttacta cctttacttt cccg^acccg 2880 
^-tcccctttg aecqts.-.esSt taacgctgtt tacgaactgt ccaacactaa ctggaaatgc 2940 
ttcttcg- ,,o ytvv^vttc ctccctggac atccaggact ctgaagatga agaagatggt 3000 
' „ ? c ay q<:Lt,.ccg ttgtgttccg ggtactgttg ttcgtactct gat.ggaagcc 3060 
atcgcgaaga ggctrgacgc ctgccaggac cagctgctcg agctgtacga 9gagaacagc 3120 
attgacaccc ataagcacac catgcactgg aagtgcattc gcctggagag cgtgctgttg 3180 
cacLggcca agcagauggg cctgUcccac ataggccttc aggtggtccc -ctctgacc 3240 
qrgccagaga caaagggcca taacgcaatc gagatgcaga tgcacctcga gtc.gctggcg 3300 
aLcaca t acggcc^gga gccatggacc ctgcaggaca cctcgtacga -tgtggctg 3360 
a-cccac-cta agcgatgctt cgccaaacag ggcaacacag tggaggtgaa gttcgacggc 3420 
tgtgaggata acg^tatgga gtatgtcgtg tggacgcaca tctatctgca 9 3 acaacgac 3480 
agttglc.ga agqtgac-cag ctccgtggac gcgaagggca tctactatac ctgtgggcag 3540 
tttalaacc" act atgcgc.a cttcaacaaa gaggcccaaa agtatggctc caccaaccac 3600 

gggaggtci: getatgggag cacggtgatt tgctctcccg ccagcgtgtc tagcactgtg 6 
cqcgaqgtga gcattgccga gccgaccacg tacacccctg cccagacgac cgctccgacc 3720 
JSScL gtactaccga ggacggcgtg agcgctccac ccaggaagcg tgcgaggggc 3780 
ccaagcLca acnacaccct ctgtgtggcg aacattcgca gcgtcgacag ta a aa 3840 
aacatcgtga cggataacta taaoaagcac cagaggcgta acaactgtca ctctgccgca 3900 
acccccatcg tgcaccccca gggagacagc aattgcctta agtgcttccg ctatcgcctc 3950 
aaogacaagt acaaqcaccU ctttgagctc gcctcgtcga cgCggcactg ggcctcaccc 4020 
gaggcacclc acaaganogc catcgtcact ctcacttact ccagtgagga 9cagagacag 4080 
caStcctja acag^vga* gatcccaccg acgatccgtc ataaggtcgg cttcatrgtca 4140 
ctgcatcvcc eg eg;* 

<210> 20 
<21.X> 1364 

<212> PRT * 
<213> HPV 

Met°Glu°AXcn He Ala Lys Arg Leu Asp Ala Cys cin Glu Gin Leu Leu 

Glu Leu Tyr Glu Glu Asn Ser Thr Asp Leu His Lys His Val Leu His 

* 20 25 30 

Trp Lys Cys Met Arg His Glu Ser Val Leu Leu Tyr Lys Ala Lys Gin 

35 40 45 

Met Gly Leu Ser His He Gly Met Gin Val Val Pro Pro Leu Lys Val 

Ser Glu Ala Lys Gly Kin Asn Ala He Glu Met Gin Met His Leu Glu 
65 75 

Ser Leu Leu Arg Thr Glu Tyr Ser Met Glu Pro Trp Thr Leu Gin Glu 

Thr Ser Tyr Glu Met Trp Gin Thr Pro Pro Lys Arg Cys Phe Ala Lys 

100 105 110 

Arg Gly Lys Thr Val Glu Val Lys Phe Asp Gly Cys Ala Asn Asn Thr 

115 I 20 125 

Met Aso Tvr Val Val Trp Thr Asp Val Tyr Val Gin Asp Asn Asp Thr 

130 * 135 140 

Trp Val Lvs Va3 Hi, Ser Met; Val Asp Ala Lys Gly He Tyr Tyr Thr 

li5 xso 155 

.o,. «i„ ; ■ xhr Tyr Tyr Val Asn Phe Val Lys Glu 

•.y$ " J 170 175 



Gly Oln Phe ■„ Thr Tyr Tyr Val Asn Phe Val Lys Glu Ala Glu 

170 175 

LY s Tyr Gly Ser Thr Lys His Trp Glu Val Cys Tyr Gly Ser Thr Val 

300 185 190 

He Cys Ser Pro Ala Ser Val Ser Ser Thr Thr Gin Glu Val Ser He 

195 200 205 

Pro Glu Ser Thr Thr Tyr Thr Pro Ala Gin Thr Ser Thr Leu -Val Ser 

210 215 220 

ser Ser Thr Lys Glu Asp Ala Val Gin Thr Pro Pro Arg Lys Arg Ala 
225 230 235 240 
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Arg Gly Val Gin Gln^Jfer Pro Cys Asn Ala Leu Cys Val Ala ZflV He 

245 250 255 

Glv Pro val Asp Ser Glv Asn His Asn Leu He Thr Asn Asn His Asp . 

260 " 265 270 

Gin His Gin Arg Arg Asn Asn Ser Asn Ser Ser Ala Thr Pro He Val 

•? 75 280 285 

Gin Phe Gia Glv Cln Ser Asn Cys Leu Lys Cys Phe Arg Tyr Arg Leu 

290 295 300 

Asn Asp Arg His Arq His Leu Phe Asp Leu He Ser Ser Thr Trp His 
305 " 310 315 320 

Trp Ala Ser Ser Lys Ala Pro His Lys His Ala He Val Thr Val Thr 

325 330 335 

Tyr Asp Ger Glu Glu Gin Arg Gin Gin Phe Leu Asp Val Val Lys He 

340 345 350 

Pro Pro Thr He Scr His Lys'Leu Gly Phe Met Ser Leu His Leu Leu 

355 360 365 

Met Ala *sp A ay \-r Gly Thr Glu Asn Glu Gly Ser Gly Cys Thr Gly 

370 ' 375 380 

Trp Phe Met Val Glu Ala He Val Gin His Pro Thr Gly Thr Gin He 
385 390 395 400 

Ser Asp Asp Glu Asp Glu Glu Val Glu Asp Ser Gly Tyr Asp Met Val 

405 410 415 

Asp Phe He Asp Aup Ser Asn He Thr His Asn Ser Leu Glu Ala Gin 

420 " 425 430 

Ala Leu Phe Asn Arq Gin Glu Ala Asp Thr His Tyr Ala Thr Val Gin 

435 440 445 

^sp Leu Glv Gly uys Tyr Leu Gly Ser Pro Tyr Val Ser Pro He Asn 

450 " 455 460 

Thr He Ala Glu Ala Val Glu Ser Glu He Ser Pro Arg Leu Asp Ala 
465 470 475 480 

He Lys Leu Thr Arg Gin Pro Lys Lys Val Lys Arg Arg Leu Phe Gin 

4S5 490 495 

Thr Arg Glu Leu Thr Asp Ser Gly Tyr Gly Tyr Ser Glu Val Glu Ala 

500 505 510 

Gly Thr Gly Thr Gin Val Glu Lvs His Gly Val Pro Glu Asn Gly Gly 

51* 520 525 

Asp Glv Glu Glu Lvg Asp Thr Gly Arg Asp He Glu Gly Glu Glu His 

530 535 540 

Thr Glu Ala Glu Ala Pro Thr Asn Ser Val Arg Glu His Ala Gly Thr 
545 550 555 560 

A^a Glv He Leu Glu Leu Leu Lys Cys Lys Asp Leu Arg Ala Ala Leu 

' ~ 565 570 575 

Leu Gly Lvs Phe Lys Glu Cys Phe Gly Leu Ser Phe He Asp Leu lie 

' 580 585 590 

Arg Pro Phe Lys Ser Asp Lys Thr Thr Cys Leu Asp Trp Val Val Ala 

egg 60 0 605 

Glv Phe Glv Ha Hin His Ser He Ser Glu Ala Phe Gin Lys Leu He 

610 615 620 , m 

Glu Pro Leu Ser Leu Tyr Ala His He Gin Trp Leu Thr Asn Ala Trp 
625 630 635 640 

Glv Met Val Leu Leu Val Leu Leu Arg Phe Lys Val Asn Lys Ser Arg 

645 650 655 

Ser Thr Val Ala Arg Thr Leu Ala Thr Leu Leu Asn He Pro Glu Asn 

660 665 670 

Gin Met Leu He Glu Pro Pro Lys He Gin Ser Gly Val Ala Ala Leu 

,575 680 685 

Tyr Trp Phe Arg Thr Gly He Ser Asn Ala Ser Thr Val He Gly Glu 

690 ' 695 700 

Ala Pro Glu Trp He Thr Arq Gin Thr Val He Glu His Gly Leu Ala 
705 710 715 720 

Asp Ser Gin Phe Lvr. Lsu Thr Glu Met Val Gin Trp Ala Tyr Asp Asn 

725 730 7 35 

Asp He Cys Glu Glu 2er Glu He Ala Phe Glu Tyr Ala Gin Arg Gly 

740 745 750 

*sp Phe f sn sec Ar .« Ala Arg Ala Phe Leu Asn Ser Asn Met Gin Ala 
VJ :C '760 765 
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Lys Tvr Val Lys AepKJfu Ala Thr Met Cys Arg His Tyr Lys H^Ala 

770 ' 775 780 

Glu Met Arg T.y* Met Ser He Lys Gin Trp He Lys His Arg Gly Ser 
7fi^ 7.*9 795 800 

Lys lie ulu Gl, /:.r Glv Asn Trp Lys Pro He Val Gin Phe Leu Arg 

810 815 
His Gin Asn He Glu Phe He Pro Phe Leu Thr Lys Phe Lys Leu Trp 

820 825 830 

Leu His Gly Thr Pro Lys Lys Asn Cys He Ala He Val Gly Pro Pro 

835 840 845 

7>sp Thr Asp Lys Ser Tyr Phe Cys Met Ser Leu He Ser Phe Leu Gly 

850 855 860 

Gly Thr Val He Ser His Val Asn Ser Ser .Ser His Phe Trp Leu Gin 
865 870 875 880 

Pro Leu Val Ar;p Ale. "Lys Val Ala Leu Leu Asp Asp Ala Thr Gin Pro 

885 890 895 

Cvs Trp Lie Tvr Met Asp Thr Tyr Met Arg Asn Leu Leu Asp Gly Asn 

900 905 910 

Pro Met Ser He Asp Arg Lvs His Lys Ala Leu Thr Leu He Lys Cys 

Q15 920 92S 

Pro Pro Leu Leu Val Thr Ser Asn He Asp He Thr Lys Glu Asp Lys 

930 935 940 

Tvr Lys Tyr Leu His Thr Arg Val Thr Thr Phe Thr Phe Pro Asn Pro 
9*5 *50 955 960 

Phe Pro Pho Aj»] ■ v.", Asn Gly Asn Ala Val Tyr Glu Leu Ser Asn Thr 

' " S6S * 970 975 

Asn Trp Lvs Cys Phe Phe Glu Arg Leu Ser Ser Ser Leu Asp He Gin 

' 980 985 990 

Asp Ser Glu Asp Glu Glu Asp Gly Ser Asn Ser Gin Ala Phe Arg Cys 

995 1000 1005 

Val Pro Glv Thr Val Val Arg Thr Leu Met Glu Ala He Ala Lys Arg 

i 0 ->0 * 1015 1020 

Leu Asp Ala Cys Gl n Asp Gin Leu Leu Glu Leu Tyr Glu Glu Asn Ser 
1025 1030 1035 1040 

II** >sp He ftis Lvs His He Met His Trp Lys Cys He Arg Leu Glu 

1045 1050 . 1055 

Ser Val Leu Leu His Lys Ala Lys Gin Met Gly Leu Ser His He Gly 

1060 1065 1070 

Leu Gin Val Val Pro Pro Leu Thr Val Ser Glu Thr Lys Gly His Asn 

1075 1080 1085 

Ma He Glu Met G3 n Met His Leu Glu Ser Leu Ala Lys Thr Gin Tyr 

1090 1095 HOO 

Glv Val Glu Pro Trp Thr Leu Gin Asp Thr Ser Tyr Glu Met Trp Leu 
1105 " " ' 1U0 HIS 1"° 

Thr Pro yro live a,x; Cvs Phe Ala Lys Gin Gly Asn Thr Val Glu Val 

1125 H30 H35 

L YS Phe Asp Gly Cys Glu Asp Asn Val Met Glu Tyr Val Val Trp Thr 

1140 H45 H50 

His He Tyr Leu Gin Asp Asn Asp Ser Trp Val Lys Val Thr Ser Ser 

1155 H60 H65 

val Asp Ala Lys Gly He Tyr Tyr Thr Cys Gly Gin Phe Lys Thr Tyr 

1170 1175 H60 

Tyr Val Asn Phe Asn Lys Glu Ala Gin Lys Tyr Gly Ser Thr Asn His 
1185 1190 1195 1200 

Tro Glu Val Cys Tyr Gly Ser Thr Val He Cys Ser Pro Ala Ser Val 

1-205 121° 1215 

Ser Ser Thr Val Arg Glu Val Ser He Ala Glu Pro Thr Thr Tyr Thr 

1220 1225 1230 

Pro Ala Gin Thr Thr Ala Pro Thr Val Ser Ala Cys Thr Thr Glu Asp 

!035 1240 1245 

Gly Val Ser Ala Pro Pro Arg Lys Arg Ala Arg Gly Pro Ser Thr Asn 

1250 1255 1260 

Asn Thr Leu Cys Val Ala Asn He Arg Ser Val Asp Ser Thr lie Asn 
1265 ' 1270 1275 1280 

Asn He Val Thr Asp Asn Tvr Asn Lys His Gin Arg Arg Asn Asn Cys 
1265 1290 1295 
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His Ser Ala Ala Thr^o lie Val Gin Leu Gin Gly Asp Ser AW Cys 
1300 1305 

Leu Lys ."v<- if.if scr-j Tyr Arg Leu Asn Asp Lys Tyr Lys His Leu Phe 

l' 31 r, 1320 1325 

Glu Leu Ala" Ser Ser Thr Trp His Trp Ale Ser Pro Glu Ala Pro His 

1330 1335 I 340 

Lys Asn Ala lie Val Thr Leu Thr Tyr Ser SarOlu Glu Gin teg ^ 

Gln'phe Leu Asn Ser Vaft.ys lie Pro Pro Tnr He Arg His Lys Val 

13615 I 370 
Gly Phe Met: Ser Leu Hie Leu Leu 
13 GO 



<210> 21 

<211> 4155 

<212=. DHA 

<213> HPV 



atogaagcta ttgcc&agcg actggacgcc tgccaggagc agctgctgga 3<=tgtacgag 60 
aaaaacLca cngacetce* caaqcacgtg ctgcactgga agtgcatgcg ccacgagtca 120 
gtgcfcccfgt acaac^caa gcagatgggg ctgtcccaca tcgggatgca 99tcgtgccc 180 
cclcUgatug tgaocg-agc; caagggccac aacgctatcg agatgcagat gcacctggag 240 
agcctg'gc ggaccganUa cagcatggag ccctggactc tccaggagac ^cctacgaa 300 
atgtggcaga ctcctccgaa gcgctgcttc gcaaagcgcg gcaagacagt tgaggtgaaa 360 
ttcgatgggc gcgcaaacaa cacgatggac tacgtggtgt ggaccgatgb ctacgtgcag 420 
gacfatgaca cctggg.gaa ggtacatagt atggtggatg =caagggcat ctattaeacc 480 
tgcgggcaqt tcaaycwgua ctaegtcaac ttcgtcaagg aagccgaaaa 9tatggttcc 540 
acclagoacf gggaygugtg ttacgggagt actgtgatct gcagccccgc ctccgtgtcg 600 
cc ^ aggnn^gag cattccggag agcaccacat acaccccggc ccaaacgagc 660 
acgctcqtca gel,, :'Jc caaggaggac gccgtccaga cgcccccccg aaagagggee 720 
cggggog-ccc jLv^ytcc ctgcaatgcc ctgtgcgttg ctcacatcgg ccctgtcgat 780 
tctlSaoc acaatctcat cacgaacaac cacgaccagc accaaaggcg caaca, 840 
aacllct^cg caactccaar. agtgcagttc cagggggagt ccaactgcct caagtgtttc 900 
cgc.accgcc ccaacgaccg ccaccgccac ctgttcgact tgatcagttc cacg ggcac 960 



ll^lt £.££3 TcZlZlll gctatcgtga electa cgactccgag 1020 
glgcac-aggc agcagltcct ggacgtcgtg aagattcctc cgacaatcag =^caagctt 108 0 
gocttcatot ecctgcacct gctgatggaa gccatcgcga agaggctcga cgcctgccag 1140 
Jcoagetgo .cgaqcxgta cgaggagaac agcattgaca tcoataagca <»tc.tgc.c 12 0 
Iggaagtgla ttcgcrrgga gagcgtgctg ttgeacaagg ccaagcagat 9Sgcctgtcc 1260 
clcacaqjcc cceago^gt cccccctctg accgtgtcag agacaaaggg ^ataacgea "20 
accgag«gc « 3 ac a cucct egagtegctg gcgaaaacac agtacggcgt 99-3c«tgg 1380 
accctyeagg acacctcgta cgaaatgtgg ctgaccccao etaagegatg c"cgceaaa 1440 
cagggcaaca cagtggaggt gaagttcgac ggctgtgagg ataaegttat ggagtatgtc 1500 
gtgtggacgc acltctatct gcaggacaac gacagttggg tgaaggtgac cagctccgtg 1560 
gaegegaagg gcatctacta tacctgtggg cagtttaaaa cctactatgt gaact cms 1620 
aaagalgccc aaaagtatgg ctccaccaac cactgggagg tetgetatgg 9^cacggtg 1680 
atttgccctc ccgccagcgl, gtctagcact gtgegegagg tgagcattgc c3«9«9«° 
acgtlcaccc ctgccolgac gaccgctccg accgtgtctg cttgtactac ^^gaegge 1800 
gtgagegetc calccaggaa gcgtgcgagg ggcccaagca ccaacaacac cctctgLgtg 1960 
acqaac-LU: gc:«gwji.«a- oagtaccatc aataaoatcg tgacggataa ctataacaag 1920 
race c uc at *«..stg tcactctgcc gcaaccocca tegtgeaget ccagggagac 1980 
ttagtgccU ccgctaccgc ctcaacgaca agtacaagca -tctttgag 2 40 
clcgcctcgt egacgtggca ctgggcctca cccgaggcao ctcacaagaa cgccatcgtc 2100 
actctcactt actccagtga ggagcagaga cagcagtttc tgaacagcgt Saagatccca 2160 
ccgacgatcc gtcatanggt eggctteatg tcactgcatc tcctgatggc agacgattcc 2220 
gglaolgaoa aegaaggtto tggttgtacc ggttggttca tggttgaagc aatcgttcag 2280 
lltccgactg gtlcccagat ctccgatgac gaagacgaag aagttgaaga ttctggttac 2340 
aacatqqt4 acttcatcga tgactccaac atcactcata actotctgga agcacaggct 2400 
ctgtttlacc gccac,gaagc tgatacccat tacgetactg ttcaggacct gggaggcaaa 2460 
tauctcjggct ltcc^ ia =gt ttccccgatc aacactatcg cagaagcagt tgagtctgaa 2520 
atctcccrgc acctggaeac tatcaaactg actcgtcagc cgaagaaggt taaacgtcgt 2580 
ctguuecaga ctcgtgaacc gaccgactco ggttacggtt atagogaagt tgaggctggc 2640 
accggcaccc ago?tgaaaa -acacggtgta ccggaaaacg geggegaegg tcaggaaaag 2700 
gaclccggec gcgacltcga gggtgaggaa cacaccgaag ctgaagctcc gactaactct J760 
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gttcgtgaac acguacjgc* 



■ w ™.:;r£SS£ SS ™ 
5SSS SESS ™£ 3SS SU 

cactctatct ctgaagcatt ccagaaactg atcgagccgc ^ctc.gta 9 9 

= SSHHSSi 25 55 has as 

ctclacw Ut. 'n-je tttcctgaac agcaacatgc aggctaaata cgtaaaagac 3420 
' ugc S ,,4c, ccacaaacac gcggaaatgc gtaaaatgtc "tcaaacag 3480 

tScaagc aoogcggtto taaaatcgaa ggtaccggta actggaaacc 9^cgttcag 3540 
ceccrgrgcc atcagaacat cgaattcatc ccgttcctga ccaaattcaa 9=tgcggctg 3600 
cacgg?accc cgaaLaaa. ctgcatcgct atcgeaggtc caccggacac tgacaagtct 3660 
tacttctgta tgtccctqat ctecttcctg ggcggcactg taatctctca cgttaactct 3720 
tcctcccftt tctggctgca gccactggta gacgcgaaag tagctctgct ggacgacgcg 3780 

is ribs =2sss = -~ ~i 

S 535SS SSSS S2SS SEES 

= 3 S52S3 £223 SSS SS3= SSSS 



gttcgtactc tgtga 



<210> 22 
<211> 1384 
<212> PRT 
<:213> RPV 

<4 0 0> 2 2 



Met Glu Ala lie Ma Lys Arg Leu Asp Ma Cyo Gin Glu Gin Leu Leu 

-i 5 10 ■ L::> 

Glu Leu Tyr Glu Glu Asn Ser Thr Asp Leu His Lys His Val Leu Hxs 

Trp Lys cys Met Arg Ftis Glu Ser Val Leu Leu Tyr Lys Ala Lys Gin 

Met Gly Leu Ser 31a Tie Gly Met Gin Val Val Pro Pro Leu Lys Val 

SO 55 60 . 

ser Glu Ma Ly, Gly His Asn Ala lie Glu Met Gin Met Hxs Leu Glu 

ser Leu Leu Arg Thr Glu Tyr Ser Met Glu Pro Trp Thr Leu Gin Glu 

90 yt> 



Tar Ser Tyr Glu Met Trp Gin Thr Pro Pro Lys- Arg Cys Phe Ala Lys 

100 i° 5 
Arg Gly Lys Thr Val Qlu Val Lys Phe Asp Gly Cys Ala Asn Asn Thr 

115 i20 1 

Met Asp Tyr val Val Trp Thr Asp Val Tyr Val Gin Asp Asn Asp Thr 

Trp Val Lys Val jus Ser Met Val Asp Ala Lys Gly He Tyr Tyr Thr 

Cys Gly Gin Phe Lys Thr Tyr Tyr val Asn Phe Val Lys Glu Ala Glu 

Lys Tyr Gly Ser Thr Lys His Trp Glu Val Cys Tyr Gly Ser Thr Val 

180 185 
lie cys ser Pro Ala Ser Val Ser Ser Thr Thr Gin Glu Val Ser He 

Pro Glu Ser Thr Thr Tyr Thr Pro Ala Gin Thr Ser Thr Leu Val Ser 

Ser Ser Thr Ly. „, « Asp Ala Val Gin Thr Pro Pro Arg Lys Arg Ala 

Arg Gly val Gin Gin ser Pro Cys Asn Ala Leu Cys val Ala His He 

Gly Pro Val Asp £r Gly Asn His Asn Leu He Thr Asn Asn His Asp 

Gin His Gin Arg Arg Asn Asn Ser Asn Ser Ser Ala Thr Pro He Val 
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275 










280 






285 








Gin 


Phe 


Gin 


Gly 


Glu 


Ser 


Asn 


Cys 


Leu 


Lys Cys Phe 


Arg 


Tyr 


Arg 


Leu 




290 










295 






300 










Acn 


Asp 


Arg 


His 


Arg 


His 


Leu 


Phe 


Asp 


Leu He Ser Ser 


Thr 


Trp 


His 


305 








310 








315 








320 


Trp 


Ala 


Ser 


Ser 


Lys 


Ala 


Pro 


His 


Lys 


His Ala lie 


Val 


Thr 


Val 


Thr 








325 










330 






335 




Tyr 


Asp 


Ser 


Glu 


Glu Gin Arg 


Gin 


Gin 


Phe Leu Asp 


Val 


Val 


Lys 


He 




340 










345 






350 






Pro 


Pro 


Thr 


lie 


Ser 


His 


Lys 


Leu 


Gly 


Phe Met Ser 


Leu 


His 


Leu 


Leu 






35S 










360 






365 








Met 


Glu 


Ala 


lie 


Ala 


Lys 


Arg 


Leu 


Asp 


Ala Cys Gin Asp 


Gin 


Leu 


Leu 




370 










375 






380 










Glu 


Leu 


Tyr 


Glu 


GT V. 


;/in 


Ser 


He 


Asp 


He His Lys 


His 


He 


Met 


His 


385 








390 








395 








400 


Trp 


Lys 


Cys 


lie 


Arg Leu 


Glu 


Ser 


Val 


Leu Leu His 


Lys 


Ala 


Lys 


Gin 






405 










410 






415 




Met 


Gly 


Leu 


Ser 


His 


lie 


Gly 


lieu 


Gin 


Val val Pro 


Pro 


Leu 


Thr 


Val 








420 










425 






430 






Ser 


Glu 


Thr 


Lys 


Gly His Asn 


Ala 


He 


Glu Met Gin 


Met 


His 


Leu 


Glu 






43 5 








'14 0 






445 








Ser 


Leu 


Ala 


Lys 


Thr 


Gin 


Tyr 


Gly 


Val 


Glu Pro Trp 


Thr 


Leu 


Gin 


Asp 




450 










455 






460 










Thr 


Se.t: 


xyr 


Glu 


Mat 


Trp 


Leu 


Thr 


Pro 


Pro Lys Arg 


Cys 


Phe 


Ala 


Lys 


46'5 








470 








475 








480 


Gin 


Gly 


Asn 


Thr 


Val 


Glu 


Val 


Lys 


Phe 


Asp Gly Cys 


Glu 


Asp 


Asn 


Val 










465 










490 






495 




Met 


Glu 


Tyr 


Val 


Val 


Trp 


Thr 


His 


He 


Tyr Leu Gin Asp 


Asn 


Asp 


Ser 








500 










505 






510 






Trp 


val 


Lys 


Val 


Thr 


Ser 


Ser 


Val 


Asp 


Ala Lys Gly He 


Tyr 


Tyr 


Thr 






515 










520 






525 








Cys 


Gly 


Gin 


Phe 


Lys 


Thr 


Tyr 


Tyr 


Val 


Asn Phe Asn 


Lys 


Glu 


Ala 


Gin 




53 0 










535 






540 










Lys 


Tyr 


Gly 


Ser 


Thr 


Asn 


His 


Trp 


Glu 


Val Cys Tyr 


Gly 


Ser 


Thr 


Val 


545 


















555 








560 


lie 


Cys 


Ser 


Pro 


Ala 


Ser 


Val 


Ser 


Ser 


Thr Val Arg 


Glu 


Val 


Ser 


He 








565 










570 






575 




Ala 


Glu 


Pro 


Thr 


Thr 


Tyr 


Thr 


Pro 


Ala 


Gin Thr Thr 


Ala 


Pro 


Thr 


Val 








580 










585 






590 






Ser 


Ala 


Cys 


Thr 


Thr 


Glu 


Asp 


Gly 


Val 


Ser Ala Pro 


.Pro 


Arg 


Lys 


Arg 






595 










600 






605 








Ala 


Arg 


Gly 


Pro 


Ser 


Thr 


Asn 


Asn 


Thr 


Leu Cys Val 


Ala 


Asn 


He 


Arg 




610 










6*15 






620 










Ser 


Val 






Thr 


lie 


Asn 


Asn 


He 


Val Thr Asp 


Asn 


Tyr 


Asn 


Lys 


625 








63 0 








635 








640 


His 


Gin 


Arg 


Arg 


Asn 


Asn 


Cys 


His 


Ser 


Ala Ala Thr 


Pro 


He 


Val 


Gin 










645 










650 






655 




Leu 


Gin 


Gly 


Asp 


Ser 


Asn 


Cys 


Leu 


Lys 


Cys Phe Arg 


Tyr 


Arg 


Leu 


Asn 








660 










665 






670 






Asp 


Lys 


'l«yr 


Lys 


His 


Leu 


Phe 


Glu 


Leu 


Ala Ser Ser 


Thr 


Trp 


His 


Trp 






675 










680 






685 








Ala 


Sex* 


Fro 


Glu 


Ala 


Pro 


His 


Lys 


Asn 


Ala He Val 


Thr 


Leu 


Thr 


Tyr 




£90 










695 






700 










Ser 


Se?: 


Glu 


olu 


Gin Ary 


Gin 


Gin 


Phe 


Leu Asn Ser 


Val 


Lys 


He 


Pro 


705 










710 








715 








720 


Pro 


Thr 


lie 


Arg 


His 


Ly3 


Val 


Gly 


Phe 


Met Ser Leu 


Eis 


Leu 


Leu 


Met 










725 










73 0 






735 




Ala 


Asp 


Asp 


Ser 


Gly Thr 


Glu 


Asn 


Glu 


Gly Ser Gly 


Cys 


Thr 


Gly 


Trp 








7 40 










745 






750 






Phe 


Met 


Val 


Glu 


Ala 


He 


val 


Gin 


His 


Pro Thr Gly 


Thr 


Gin 


He 


Ser 






755 










760 






765 








Asp 


Asp 


Glu 


AfJ-p 


Clu 


Glu 


Val 


Glu 


Asp 


Ser Gly Tyr 


Asp 


Met 


Val 


Asp 




770 










775 






780 










Phe 


lie 


Asp 


Asp 


Sor 


Asn 


He 


Thr 


His 


Asn Ser Leu 


Glu 


Ala 


Gin 


Ala 


785 










7 90 








795 








800 


Leu 


Phe 


Asn 


Arg 


Gin 


Glu 


Ala 


Asp 


Thr 


His Tyr Ala 


Thr 


Val 


Gin 


Asp 



24 



WO 2004/03 1 222 



PCT/EP2003/0 11158 



Leu Gly Gly L ys Tyr Leu Gly Ser Pro Tyr val Ser Pro lie Asn Thr 

82u 825 830 

He Alt. Glu Ale V,..! Glu Ser Glu lie Ser Pro Arg Leu Asp Ala lie 

835 840 8 4 5 

Lys Leu Thr Arg Gin Pro Lys Lys Val Lys Arg Arg Leu Phe Gin Thr 

650 355 ego 

Arg Glu Leu Thr Asp Ser Gly Tyr Gly Tyr Ser Glu Val Glu Ala Gly 
855 870 875 880 

Thr Gly Thr Gin Val Glu Lys His Gly Val Pro Qlu Asn Gly Gly Asp 

885 890 
Gly Gin Glu Lys Asp Thr Gly Arg Asp He Glu Gly Glu Glu His Thr 

900 c> 05 910 

Glu Ala Glu Ala Pro Thr Asn Ser Val Arg Glu His Ala Gly Thr Ala 

91 5 920 925 

Gly He Leu Glu Leu Leu Lys Cys Lys Asp Leu Arg Ala Ala Leu Leu 

930 935 9 4 o 

Gly Lys Phe Lys Glu Cys Phe Gly Leu Ser Phe lie Asp Leu He Arq 
945 950 955 9 6 o 

Pro Phe Lys Ser Asp Lys Thr Thr Cys Leu Asp Trp Val Val Ala Gly 

965 970 975 

Phe Gly He His His Ser lie Ser Glu Ala Phe Gin Lys Leu He Glu 

980 385 990 

Pro Leu Ser Leu Tyr Ala His He Gin Trp Leu Thr Asn Ala Trp Gly 

9LJS iooo 1005 

Met Val Leu Leu Val Leu Leu Arg Phe Lys Val Asn Lys Ser Arg Ser 

1010 1015 102 0 

Thr Val Ala Arg Thr Leu Ala Thr Leu Leu Asn He Pro Glu Asn Gin 
1025 1030 103S 1040 

Met Leu He Glu Pro Pro Lys He Gin Ser Gly Val Ala Ala Leu Tyr 

^045 1050 1055 

Trp Phe Arg Thr Gly He Ser Asn Ala Ser Thr Val He Gly Glu Ala 

1060 io£5 1070 

Pro Glu Trp He Thr Arg Gin Thr Val He Glu His Gly Leu Ala Asp 

J-075 108 0 1085 

Ser Gin Phe Lys Leu Thr Glu Met Val Gin Trp Ala Tyr Asp Asn Asp 

1050 1095 aioo 

He Cys Glu Glu Ser Glu He Ala Phe Glu Tyr Ala Gin Arg Gly Asp 
1105 1110 1115 i]l £ o 

Phe Asp Ser Asn Ala Arg Ala Phe Leu Asn Ser Asn Met Gin Ala Lys 

1125 1130 1135 

Tyr val Lys Asp Cys Ala Thr Met Cys Arg His Tyr Lys His Ala Glu 

H40 H45 1150 

Wet Arg Lys Met. ser He Lys Gin Trp He Lys His Arg Gly Ser Lys 

H55 H60 1165 

He Glu Gly Thr Gly Asn Trp Lys Pro He Val. Gin Phe Leu Arg His 
^ 1170 H75 U80 

Gin Asn He Glu Phe He Pro Phe Leu Thr Lys Phe Lys Leu Trp Leu 
t 105 - 1190 1195- 1200 

Hrs Gly Thr Pro Lys Lys Asn Cys He Ala He Val Gly Pro Pro Asp 

1X05 1210 1215 

Thr Asp i,yt; St-;. Tyr Phe Cys Met Ser Leu He Ser Phe Leu Gly Gly 

1220 1225 1230 

Thr Val He Ser Mis Val Asn Ser Ser Ser His Phe Trp Leu Gin Pro 

1235 1240 1245 

Leu Val Asp Ala Lys Val Ala Leu Leu Asp Asp Ala Thr Gin Pro Cys 

I 250 1255 1260 

Trp He Tyr Met Asp Thr Tyr Met Arg Asn Leu Leu Asp Gly Asn Pro 

6 1270 12 7S i2 8 o 

Met Ser He As P Arg Lys His Lys Ala Leu Thr Leu He Lys Cys Pro 

1290 . 1295 
Pro Leu Leu Val Thr Ser Asn He Asp He Thr Lys Glu Asp Lys Tyr 

I 300 1305 1310 

Lys Tyr Leu His Thr Arg Val Thr Thr Phe Thr. Phe Pro Asn Pro Phe 

1-15 1320 ' 1325 

Pro Phe Asp Arg Asn Gly Asn Ala Val Tyr Glu Leu Ser Asn Thr Asn 
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1330 1335 1340 

Trp Ly S cy s Phe :>ho Glu Arg Leu Ser Ser Ser *eu Asp He Gin Asp 

1350 135S 13 £ Q 

Ser Glu Asp Glu Glu Asp Gly Ser Asn Ser Gin Ala Phe Arg Cys Val 

1365 1370 T3 7 c 

Pro Gly Thr Val Val Arg Thr Leu 
1380 



<210> 23 

<211> 23 . ;V 

<212> PiVT 
<213> HPV 

*<400> 23 S3 

Cys Ser Ser Ser Leu Asp He Gin Asp Ser Glu i&p Glu Glu Asp Gly 

n , 5 10 ^ 15 

Ser Asn Ser Gin Ala Phe Arg 
2 0 



<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Immnnostimulatory oligonucleotide 

<400> 24 

t c c a t g a eg c tec tea c y c t 

<210> 25 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Immunostimulatory oligonucleotide 
<4 00> 2 5 

tctcccagcg cgegceat 

<210> 26 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22Z> Iniuiuaoujtlmuiritory oligonucleotide 
<4 00> 26 

accgatgacg tcgccggtga cggcaccacg 

<210> 2 7 
<211> 24 
<212> DMA 

<213> Artificial Sequence 

<220> -;;■* 
<223> rmmunos'ciinulatory oligonucleotide V 

<4 00> 27 

tcgtcgtttt gtcgttttgt cgtt ' 
<210> 2S i»r 



it 
ft" 



20 



18 



30 



24 



26 
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<211> 20 X 
<212> DNA •: 
<213> Artificial Sequence 

<220> 

<223> Xitui tuna stimulatory oligonucleotide ./»* 
<400> 28 • 

tccatgacgt tcctgatgct 20 
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